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INTRODUCTION. 

^'Tbv works of the Lord are great but we most not 

estimate this greatness by their actual dimensions; else a 
man would be of \em importance tlian a iiippopotamus, and 
the Base Bock would be immenselj more valuable than 
either. It is a greatness not measurable by rule and line ; 
not to be dcteriiuiicd by bulk and weight ; it is to ba 
estimated by far other qualities, — by the relative import- 
ance which the objects bear to each other, by the variety 
and complexity of their parts, by the elaborateness with 
which they are constructed, by their fitness for the pur- 
poses which they arc destined to subserve, and especially 
by the degree in which they shew forth the power, wisdom, 
skill, and goodness of Him who made them for His own 
glory. Many of the animals of which we are about to speak 
are so minute that the unassisted eye takes no cognisance 
of their presence ; yet most of these, — ^perhaps all, if we 
were able to mTestigate them, — are to ooriously ftshioned, 
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•o elaborately oinuitniotod^ as to deaerfe to be inoluded in 
the category of tboee worka which the adoring Ptelmiat 

says are mn.A r. 

We propose in this volume to deecribe the ranoua 
phases of animal life, commencing at the foot of the scale, 
where we catch the first glimmering of the Tital spark, 
and tracing it step by step upwunls tlirouj^h its various do- 
veiopnieuts and changes, its forms iuv\ fn nctioua. But what 
is XiiFi ) There is a mystery couched under that little word 
whidi all the research of philosophers has not been able 
to solve. Science, with the experience of aores, with all 
the appliances of art, and \vith all tlio pensevering ing^ 
nuity and skill that could be brought to bear upon it, has 
ardently laboured to lift the veil; but philosophy, and 
science, and art, stand abashed before the problem, ani 
confess it a mystery still. The phcnotneua, the properties 
of life, are readily observable. We take a bird in onr 
hands; a few moments ago it was full of enei^y and 
animation; it shook its little wings as it hopped from 
perch to perch ; ito eyes glanced brightly, and its throat 
quivered as it poured out the thrilling song which de- 
lighted us. Now the voice has ceased, the eye is dim, tho 
limbs are stiffening, and we know that it will move no more. 
Chemical changes have already begun to operate upon ite 
organs ; decomposition is doing ite work, and soon the 
beautiful little bird will be a heap of dust. We say that 
its life has gone ; but what is it tJuit has gone ] If we put 
the body in the most delicate balance, it weighs not a 
gnun lees than when it was alive ; if we measure it, ite 
dimensions are precisely the same ; the ^^calpel of the 
anatomist finds all the constituent parts that made the 
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liTfaig belug; and what thai migbtgr prineii^ ii, the hm 
of whieh has wrought such a ohange, alike ehidee raearoh 

and baffles conjecture. We are compelled here to recog- 
nise the Great First Cause, aud to say, In Hun we liye, 
and Hiovo^ and haye our being/' 

The researches of modern science, however, aided by the 
inventions which it has brought into requisition, though 
thej have been unable to throw a single ray of light on the 
nature of Life itself, have yet done mndi to make us 
^miliar with its phenomena. The mioroecope, in par- 
ticular, has opened to our inquiry what we may call a 
world of life, under phases and forms as strange and Bar> 
prising as they were before unknown. It has enabled us 
also to separate and analyse the various substances or 
tissues of which the highei^t forms of animate being are 
composed) and to resolve them into their first elements. 
Numerous and diverse as are these substanoes— bone, 
cartilage, sinew, nei ve, muscle, hair, tiio teeth, tlie nails 
of the hand, the transparent lens of the eye, — all are 
reducible to one kind of structure. This structure is a 
eell. All organic substances are made up of cells. The pri- 
mary orgauic cell is ;i minute, jiellucid, globule, invisible 
to the naked eye, and containing within it a smaller cell, 
called the wuckWf which again contains a still more mi- 
nutegranule, called the nuckolus^ or little nucleus. Even the 
highest animals, ni the early development of the enibiyo, 
are composed entirely of nucleated cells, which afterwards 
assume the forms peculiar to the various tissues. In the 
lowest classes of animals, their more simple bodies consist 

almost entirely of cells of this kind. If we take a hiUiuio 

portion of the gelatinous £esh of a mediua or a zoophyte, 
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iod cmh it between two plates of fjimm banetth the 
miorosoope, the snbstanoe is preBentlj resolTod inlo a 

multitude of oval pellucid granules, each of which f< r a 
£hoit time maintains a spoutaueouB motion, sometimes 
rotating upon itself, but more oominonly jerking or 
quiyering irregularly. These are the primary cells, and 
their motion is, doubtless, to be attributed to the prescuce 
of certain Lairs, called ct/ia; for we caiitiot believe that it 
is at all conneoted with eurrents in the fluid that surrounds 
them, to which it has sometinies been referred. 

Cilia play an important part in the econouij of all 
animals. Even in the highest forms, many of the iutcr^ 
nal snrfiEtces are furnished with them, and nearly all the 
motions which do not depend upon muscular oontraotion 
are produced bj them. In the lower tribes, especially 
those which are aquatic, the office of these oi^gans becomes 
more important and more apparent^ until in the Terj 
lowest we find all movement originating with them. 

The form of these essential organs is that of slender, 
tapering hairs, commonly arranged in rows, resembling the 
eyeltishes, whence their name. The base of each hair is 
attached to the siii laco of tlie body to which it hehnigs, its 
whole length besides being free. * During life each cilium 
maintains an uniform motion of a waving or lashing kind, 
bending down in one direction and then straightening itself 
again. This movement is not pt'rfonncd by all the cilia 
together or in unison, but in rapid succession : for example, 
the instant after one has begun to bend, the next begins, 
then the next, and so on ; so that before the first has re- 

* Pevh:i{!s it would Ixj moBt correct to ooDsider A cilium 9M formed by Ui« 
wiUof A«ell diawn out to a fine poiui. 
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•amed iU erect oonditioiiy perhaps half a doBm oi itt tuo- 
0668018 are in different degrees of iexnre. This sort of 

motion will probably be better understood by refcrrin gt to 
that beautiful and familiar spectacle, the waves produced 
by the breeze upon a field of standing com. The motion 
is exactly the same in both cases. The wind, as it sweeps 
along, bends each stalk in turn, and ciK^h in turn roiis- 
Bumes its erect posture ; thus the wave runs steadily on, 
though the stalks of com never remove from their place. 
The appearance of the ciliary wave, when viewed under 
favourable circumstances with a good microscope, is so 
exquisitely charming, that even those who have been 
long fiEuniliar with it can scaicely ever behold it without 
admiration. 
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CHAPTER L 
Infusobu. 

The most minute and the most simple of all living being8| 
BO far as the powers of the best microscopes have yet 
reached, closely resembles such a ciliated cell as we have 
been describing. It has been called the Twilight Monad 
(J^Ionas crepnsculum) ; so named because it is considered to 
be, as it were, the unit of existence — the point where the 
glimmering spark of life first emerges out of the darkness 
of nonentity. It consists of a tiny speck of pelladd mat- 
ter, rounded in form, and supposed, from its movements 
and from analogy^ to be furnished with a single cilium, 
by the lashing action of which it rows itself liirough the 
water. No words can convey an adequate idea of the 
size of an animal so minute a.s tliis ; but the imagination 
may be assisted by supposing a number of them to be 
arranged side by side in contact with each other^ like the 
beads of a necklace, when twelve thousand of them would 
go comfortably within the length of a single inch.* Eight 

* An eflteemod lootarer is reported to have lately said ih-xt the cheemnllft 

li r\ii animal of mxdiUing size in existence; in other -words, that there are 
cre itures as much smaller than it as there are larf^er. This is not strictly 
correct. The laiigest axumai known la the iiorqual {MokeMj^Um boiipiii^ whioii 
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hundred thoiuaad mOlioiis would be contained in « onbio 

inch ; and as they are found s^vai liiiii^^ in water to iiuch 
a degree as tiiat each is separated from its neighbours 
by a space not greater than its own diameter, a single 
drop of such water has been estimated to contain a thou- 
Baiid millions of living active beings. If we take a bunch 
of leayes, of the commou sage, for example, or a few twiga 
of haj, and, tying them into a bundle, suspend them in a 
jar of water, allowing the contents to remain untouched, 
but exposed to the air, some interesting results will 
follow. If we examine it on the second day, shall 
fuid a sort of scum covering the surface* and the whole 
fluid becoming turbid, and slightly tinged with green. If 
now we take, with the point of a qnill or a pin, a miuuto 
drop of the liquid, and examine it with a good microscope 
under a magnifying power of about two hundred diameter8» 
we discover the water to be swarming with animal lifo. 
Immense multitudes of minute round or oval atoms are 
present, which move rapidly with a gliding action. These 
are animals of the genus Manas just described. Among 
them we shall probably see other bodies still more minute, 
resembling short lines, most of which are seen to be com- 
posed of more or fewer bead-like bodies, united into a chain. 
These occasionally bend themselves, wriggle nimbly, and 
effect a rather rapid progression in this manner. The 
scum, or transparent pellicle, is found to be composed of 
countless millions of these latter, congregated about as 

]• about 100 feet in length. The suiallettt is the Twilight Moaad abovemen- 
HodmI, wbMe dtmensiotis are T^^^th of au iuoh. It is eridout thut the 
Bolddto tarm betwieen Umm extxwnei i« |d of u iiidh» which iM about th« 
laogth of tho oommon hoiia«-flj; wfaioh m%j he tinarebm oonsld^red m «a 
y ^t fj ffif j of mMUmn flw In cnatton. 
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thidklj as they can lie, into patches. They constitute tlie 
genus ViMo* SeTeral may be seen among them briskly 
wriggling along, which resemble a little coil of spiral wire. 

Such forms bear the generic appellation oi iSjtit tlluni* 

As all infusions of vegetable or anioml substances aiu 
found to be speedily filled with animals resembling these, 
in great yoriety, though not always of the same species, 
the circumstance has been seized by naturalistis to allMi d 
a name by which this class of beings should be du^tiu- 
gaished. They have been therefore called Infimoria^ or 
infusory animalonles ; a yery extensive group, and one 
which, in a more advanced stale of oui knowledge, it may 
be found desirable to divide^ since it includes animals of 
Teiy different grades of oiganisation. Those of which we 
have spoken are among the simplest of these forms : we 
shall now describe others of a higher place in the scale, 
and more attracUve in their appeai-ance and in their 
habits. Evezy day during which the infusion is allowed 
to stand, it will display firesh forms, and generally those 
which appeared most abundantly in the earlier stages will 
be found successively to die out, and be replaced by other 
speoiea The more highly organised kinds will ujmally 
be discovered at the later periods. 

But there is a very beautiful form, and one which can- 
not fail to possess great interest for the young microscopi- 
cal student, which commonly occurs pretty early. Perhape 
we shall sec somo of the stalks of the macerated hay, or 
floating portions of tlio Fcmi-decomposed leaves, dothed 
with what appears to the naked eye to be a very delicate 

* Kcc( nt rcRcarclius, however, render it probablt Uiat Uieae are the earlieat 
Stagies of Inteatinai Worms. 
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white mocor, or mouldioefis. Such a fragmaut plaeed in 
the live-box" of the microscope will not fail to pro ee o t 
many crroiips of one of the most ftttrtotire of all th« 

Jnja.^oria, the lovely geuus V(*i /.t c (See Plate I. Fi*;. 1.) 
A little bell of glassy tranapareucy is afEied by a surt of 
nipple to a slender filament or stem, eight or ten times itm 
own length. The bell has a broad and thick rim or Up, 
witiim which, on the two opposite sides, ai-e apparently two 
pairs of cili%* which are sometimes withdrawn, sometimes 
protmded, and are Tibrated with a rapid snatching motion 
(a). The result of this is very curious, for when any 
atom in the water is drawn near the boil- mouth, it is not 
driTen away or drawn in, but is whirled round in a ooo* 
tianons ciiole above either pair. This gyration may be 
frequently seen, even when the cilia are so hx withdrawn 
as to be invisible. 

Within the glassy bell are seen many pellucid bodies^ 
vrhieh have been supposed to be namerons stomachs; 
these are continually changing their sizes, forms, and 
relative positions ; since they are ot defined vesicles, but 
nmply excavations of the common mass of gelatinous 
flesh, produced by the escape of the food from the open 
extremity of the gullet. Besides these globules, there are 
scattered granules, a contractile bladderi and a band-like 
dark organ, which is called the nucleus, and which appeans 
to possess the reproductive function. 

In general, tlio animal floats loosely througli the writer, 
the thread fully extended, but rarely so straight as not 

* Tho cilia are really plaood in a complete circle around the l)oIl-ni'"T.th ; and 
the appearance akK:)vc ni en tioii<xl is merely un upticU ilhisiou, (icjKiudent oii 
the relation of these piwlsof tlie circle to the eye, aa vjew^d in pci-8j)"Ctivo. 
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to flhaw slight undahttioiui ; the btmk extranity of the 
stem is affixed to the support ; and the bell slowly rosms 

about, with the leugth of its tether for a radius, now 
tumiug its opea mouth, now its sides, and now its foot 
to the eye. 

On any shook, snob as a tap with the nail on the stage 

or live-box," — instautly, with the quickiieiis of thought, 
80 that the eye cau scarcely trace tho motiou, the long 
Stem is oontraoted into a beautifal spiral (b), suddenly 
bringing the bell oloee to the point of adhemon, when it 
immediately, but gradually (c), uncoils to its full length. 
It does not seem alarmed by tapping, exoept when fully 
extended ; for it we tap the box idl the time it is unfold- 
ing, it does not shrink again, until it has reached its full 
extension, but then it does instantly. It frequently, iiow- 
ever, springs back again, when partially nnooiled, of its 
own acoord, several times in snooessioo. Henoe we may 
presume that the spiral contraction is the result of alarm ; 
but that though alarm may be telt from the bciVs contact 
with substances in the water, or from ourrents, 4a, at any 
time, a shook or tap produces this effect only when the 
stem is tense, and capable of vibration. The whole of the 
actions of tiiis little animal are very sprightly and elegant. 

The ordinary increase of the animals of this class is by 
self-division* In the VarHedlm it takes place m the fol-» 
lowing manner : — One of the full-grown bells bcjjins to 
alter its form, becoming first globular (6), then a flattened 
sphere (c), presently a slight notch or depression is observed 
in the upper part of the outline, and it soon becomes 
apparent that this depression is a constriction extending 
all round, which gradually becomes deeper and more 
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marked ((f). As the two diTuiona become more eepaittte, 

each assumes an OTal form, united at length to ita fellow 
only at the base (e). At this time the motion of the cilia 
is plainly TOible^ forming » oirele in eaoh within the 
bodj, near the summit As the prooess goes on, the oon* 
nexion between the two is reduced to a mere |roitit, and 
they become capable of separate motion, so far as to 
dirag^ and look in opposite directions; the point of 
union being the common stem (/). At this stage we 
mav observe that the bell which is destined to remain is 
ijij^eu at the top, within which tlie ciliary waves are chas> 
ing eaoh other in oontinuouB wheeis, the other bell bein|f 
dosed at the summit. 

But on tlie latter, which is ultimatelv to be thrown off. 
a new and highly interesting phenomenon appears. The 
eilin, which before the division had played around the 
mouthy have become obliterated, probably by absorption ; 
the orifice at that extremity has clostvi up permanently, 
for this is to be the base of the new animal ; and a new 
bell-mouth and a new wheel of cilia» are to be formed et 
the opposite end, which at present remains attached to the 
common stem. The first indication we can detect of this 
new formation is a very slight motion in the water, a little 
quivering around what we must as yet call the basal 
part. Presently there appear waved hairs, which seem 
very flexible, and the motion of which resembles that of a 
fringe of loose silk moved through water, an action very 
different from the regular waves of perfect ciha. Theae 
waving hairs increase raf MIy in length, and in the vigour 
and rapidity of their iiiididati' 'iis, which gniihiiilly hcouuie 
decidedly rotatory, producing at length strong cun euts in 
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the surrounding water, aad imparting a tremulous motkm 
to tlie whole bell. 

It 18 erident now that the separatkm is immiiMiit^ for 

the minute point of connexion cannot long withstand the 
rushing current of these rotatory paddies. At length the 
beli Biiddeiily shoots awaj Qf), gliding with great twiftneM 
through the water, borne by its nnmerons paddles, aad 
whirls about for a while in a headlong, giddy manner. 
At length it chooses a place of rest, becomes stationary, 
fixes itself by that end whioh had Ibrmeiiy been the 
mouth, but is now olosed up, and presently begins to rise 
by the development of a slender stalk, which, though 
minute at first, qoiekly inoreaaes in length, until it attains 
the cnriginal dimensions. 

But another mode of Increase, yet more singular, has 
been found to prevail in these creatures. At certain 
periods the VortkeUa closes its ciliated mouth, and passes 
into a sort of chrysalis state, taking a globolar or bladder* 
like form, with a distinct double wall. After remaining a 
while in this encysted condition, pencils of slender Qbres 
shoot out from two or more points, each fibre terminated 
by a minute globule^ This form has been often deteoted 
by the older obseryers, without a suspicion that it was but 
a stage in the metamorphoses of Vorticeiia, By Ehrenberg 
itwasoonstituted a distinct genus, under the nameof AemtitL 

According to Dr Stein, who first made known the true 
nature and relations of these forms, the Acinetve '*bave no 
mouth ; it is, indeed, difficult, from the toughness of their 
tunic^ to effect a rupture ; no food or stomach sacs, like- 
wise, can be found in them, their substance being homo- 
geneous, granular, soft, and containing, besides its very 
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fine granules, toine larger globuks, probably of oil (fitt), ft 

oontractile sap anteriorly, and an elliptic discoid crraniilar 
nudeuSy often accompanied by another unaller, tioely 
gramilar, diaooid globQla, wall defined. 

The Iftiger nudeoe ie the one destined to nndeigo th* 
first change; this it does by the development of fine cilia 
around its peripliL i v, which actively vibrate, and so cause 
its rotation. Whilst this goes on, it increases in sise, ad- 
fanoes towards the anterior of the Acineta, which takes oq 
active contractions, and thereby ultimately ruptures its 
integument, allowing the embyro (ciliated nucleus) to 
eeoape. On its emergence, the embyro swims away rapidly 
liy means of its cilia ; what further changes it undeigDea 
are yet to i)e disroverod. 

" Kowevor, the part the Aciiula body has to perform is 
not completed by the production of the one embryo ; bnt 
the same process has to be repeated again and again, until 
itii formative granular mass is used up, when the Adnata 
becomes a contracted, ^Uri veiled, empty sac, seated upon 
the persistent stalk. 

After an emission of an embryo, the Actnefa body 
contracts strongly ; some of its diverging fibres shorten, 
whilst others are entirely withdrawn. This contracted 
oondttton, after lasting for a time, relaxes ; the Acmeta 
resumes its usual movements ; the fibres spread out 
anew, moving about as nsnal in various dii^ections ; and 
it finally regains its original characters, save that it ia 
smaller, and, instead of a smooth, even surface, it has its 
tunio thrown into folds or undulations. The spot from 
wlience the embyro escaped soon becomes imperceptible."* 

• OoadeoMd flmn 8Mb, in Prltcliaid> BiH, «/ Jp/ut. AnimaU., p 0Sr. 
(B1LI88S.) 
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iNVUaOBIA. 

Tni3 brief sketch of the history of the Vorticella will serve 
to illustrate that of the whole class of Infusoria ; as the 
£EU}t8| at least the earlier ones» with slight modifica- 
tioDSy are oommon to all. The round bodies resem- 
bling beads, wiiich we mentioned as scattered in the 
interior of the bell, are cliaracteristic of the whole of 
these animals. Professor Ehrenbexg considers them to 
be so many stomachs, connected either with the com- 
mon month, or with an intestinal canal which rtras 
through the body. To this conclusion he came bj pro- 
secuting a series of curious and ingenious experiments. 
By mixing coloured substances, such as carmine or indigo, 
with the water in which the auiiiialcules were livillL^ lie 
found that they readily imbibed them, and that the 
colouring matter was presently accumulated in these in- 
ternal yesides, which then appeared crimson or blue, 
according to the pigment employed. Henoe he applied 
the name Polygastrka to the class, a term which would be 
as appropriate as it is significant were it quite certain 
that his conclusions legitimately follow from his premises. 
But later naturalists have doubted that these yesides are 

B 
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stomachs at all, nor have they been able to diecover any 
such cominou tube as the learned profiMsor describes. 
The true explanation of the phenomena appears to be, 
that the gullet terminates by an open extremity in the 
midst of the gelatinous flesh that occupies the gcner;il 
cavity of the body; and that the food, as swaliowed, 
passes in pelletSy enveloped in muooSt into this flesh, 
having assumed globular forms firom the rotation pro- 
duced by the lining ciha of the gullet. These pellets aro 
partly absorbed, aud partly expelled by a proper orifice. 

There is another ourions organ foond in a laige number 
of these animals, the offioe of whioh is even more puxslixig. 
It is coninionly known as the contractile bladder. If wo 
are watchmg one of these animaicules, a Pat^amecium, for 
example, we see in a particular part of the body a oiroolar 
space perfectly clear and colourless, which gradually en- 
larges until it takes the appearance of a distended globoso 
bladder. When arrived at its utmost dimeusious it sud- 
denly contracts to a point, and presently begins to enlaxget, 
until it reaches its former sise and appearance, when it 
again contracts as before. This alternation of distensions 
and contractions goes on continuously ; the latter taking 
phce at regularly measured intervals, perhaps of about a 
minute. We feel assm*ed, from numerous observations, 
that the bladder is filled l)y sumo fluid which gradually 
percolates into it, and that this is discharged by the 
periodic contraction ; but what is the nature of this fluid, 
and what relation the process sustains to the general 
economy, we are ignorant. Our own opinion is, that tlio 
organ, with its accessories, is the first rudimentary form 
of the urmary system of higher animals. 
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The eztenMil ovgMis of thm •nimak are few and simple. 

In all, except the lowest forms, the mouth is enirotinded 
by rows of stroug cilia, by the vigorous vibiations of 
which oarrenta are perpetually formed iu the water, 
whioh bring to the entrance of the stomach whatever 
particles of matter suitable for food there may be float- 
ing about. Besides these, the whole surface of the body 
]% in many species, clothed with delicate ciliay which 
act as paddles to row the animal rapidly along. A few of 
the more highly orj^anised genera are furnished with 
bristles, styles, or books, which appear to be merely cilia 
more than usually developed and deprived of vibratile 
power. They serve as instruments of locomotion, for 
crawling, or climbing about aquatic plants. In many 
species we see a red speck, which is probably an organ of 
sight in a very rudimental condition ; perhaps possessing 
a sensibility to the presence of light without distinct vision. 

Some of the members of tlio class are j^rotected by a 
shell formed of silexy or tlie substance of flint. Theso 
shells may be considered as indestructible, and they are 
found in a fossil state, the memorials of Infusoria which 
existed in former ages in multitudes that defy calculation, 
and almost exceed belief There is iu Boliemia a moun< 
tain composed of a substance whidi, from its use in the 
arts, has long been known by the name of polishing ilaU* 
Professor Ehrenberg ha^ fuuL^l this substance to be en- 
tirely composed of the shells of fossil Infusoria, the genera 
and species of which can even yet be distinguished. Of 
these, he computes that 41,000,000,000 are contained in 
every cubic inch of a stratum iourteen feet thick. On 
(be shores of certain lakes in Sweden a hue powder is 
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found in large quantities resembling iiour in appearance. 
The natives of these districts have long been in the habit 
of collecting thiSy and of using it, nnder the name of 

bergmehl, or mountain-meal, as an article of food. This, 
also, the microscope reveals to be composed of the remiUns 
of iucalculaUe millions of shelled Infusoria^ 

Some interesting examples of a protecting case of dif- 
ferent structure are found in the ianulj Tintinniikv. They 
are animals allied to the Vorticella, but inhabiting a 
transparent tube, open at the top, of a gelatinons or mem- 
branous texture. This case is affixed to the stems of 
water -pla 11 t,s, sunietimcs by its base, when it is erect, at 
others prostrate, adhering by its side, and occasionally 
placed at the tip of a footstall^ like a tiny handbell turned 
upside down. The animalcule protrudes to a consider* 
able distance from the margrin of its glassy cell, uiiloldinp^ 
a ciliated mouth like that described in the preceduig 
chapter ; but on the least disturbance it shrinks, a little 
shapeless ball, down to the very bottom of its tube. 
Sometimes two animals dwell in tlic same tube, and their 
amicable movements are viewed with ease through the 
transparent walls of their miniature crystal palace. 

Those who haye never looked through a microscope 
can scarcely form an idea of the beauty of these little 
animals. Engravings of many of them, and technical 
descriptions, are, indeed, to be found in published works ; 
but of their brilliant transparency, their high refractive 
power, resembling that of flint-glass, their sudden and 
sprightly motions, their general elegance and deUcacy, and 
the appearance of intelligence which they display, neither 
books nor engravings will give any adequate conception. 
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On the mxrfyM of stagnant ponds may often be SMn, 
sqmsially in springy a stratum of what looks like a bright 

green powder. If a small qnantity of this be taken up 
and examined, many curious and beautiful forms will bo 
dlsooYored. A large portion of the substance will pro- 
bably consist of dilforent spedes of thegenns Euglemt — little 
active creatures, somewhat resembling fishes in shape, of 
a rich green hue, with a large red eye Among them wo 
may find what is sometimes called the Highrprtest*s 
Breastplate {Oonivm peetareUe)y oonnsting of sixteen otal 
green masses, disposed regularly in a transparent shell of 
square form, like emeralds set in a plate of the purest 
glass. Another brilltaot casket of gems is the Fandorma 
marwn (Plate I. fig. 3), a species which we hare taken in 
the neighbourhood of London. It is a crystal globe en- 
cioaing about thirty globose animals of a rich green hue, 
from each of which proceeds a long, whip-like probosds^ 
about as long as the radius of the globe. By means of 
these filaments? it proceeds rather quickly, rolling over in an 
irregular manner as it goes. Its appearance in very rich 
and beautifuly partioolarly when the light is transmitted, 
as it sometimes is, through the interstices of the animal- 
cules, and gleams through their dark-green bodies. The 
newly-invented paper-weights, consisting of balls of solid 
gUuBS^ in which ace imbedded some beantifol coloured 
objects, will giTc an idea of ibis oreatnre. 

!Many kinds arc interesting from the close resemhliuico 
in form winch they display to other well-known objects, 
imimate or ioanimate. The Vohox (fig. 3) rolls miyesti* 
cally through the water, reyolving regularly on its axis 
Uku an artiiicial globe , and m it is oi greatly isuperior 
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dimensions to most others of the class, we may com[#are it 
to the planet Jupiter surrounded by a host of moona* 
The SUnHorSj also, are of oomparatmly kzge size, being 
distinctly visible to the naked eye ; these resemble trum- 
pets in form. One beautiful species, hence named 
Trackdocerea olar, oharms the eye by its close resemblanoe 
to a swan. It has a plump, rounded body, a slendex^ 
pointed tail, and a very long and graceful neck, the 
motions of which, thrown into arching curves, and pro- 
traded in every direction, give tho most lively represeu- 
tation of the elegant waterfowl after which it is named. 
Indeed, in one species of tliis geuus, T. biceps^ wc may see 
the livmg representative of the celebrated bird usually 
considered to be as scarce as the lost Dodo itself— the 
mxxm tnith two necks* 

The genus Amoeba has long been celebrated among 
microscopists, from its power of constantly changing its 
Ibnn, whence it is sometimes called the Proteus." It 
oonnsts of a mass of clear, jellj -like matter, with a few 
granules, two or three of the supposed stomachs, and a 
contractile bladder. But its peculiarity is that which we 
have just mentioned. It is ever altering its outline; and 
to so great a degree, that not only are no two ever found 
alike, but the same specimen does not retain the same 
shape for two successive minutes. Hero a point projects 
and gradually pushes out more and more, while a sinuosity 

• Many of the orgaiiibms which, principally on account of their spoutanoous 
movemeiiii^ were oonaidered as animalfl^ when Frofesaor Ehrenberg published 
LU e^tljonite wor'c, "Die InfUsions-thiercheu,** "re now generally admitted to 

be p :u ts. And there are liot a few who contend that the beautiful Gonium 
m:cl Voiiox must be removed from the domain of the zooldgist also. tliia 
J <»itjoii is not, however, quite CKtablislied. their elegance pleads lor them to 
VvuiiViu r r the present where we have put them. 
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is forming in some other part; one portion is contracting, 
another enlarging; so that the only idea that can be 
gtren of its shape^ is by comparing it to the figure of a 
ooantry upon a map, which is perpetually transformed 
into that of sorae other country. 

These are but a few examples of the Tariety of form 
which this curious daae of animals presents to us : it re> 
mains now only to give, to those who may be desirous of 
examining them for themselves, a few instructions to aid 
their resmrches. A good microscope is, of course, tnduh 
pensable ; if the study is intended to be pursued scienti- 
fically, a compound acliromatic, with mngnifviiig powers 
ranging from fifty to five hundred diameters, must bo 
employed; but very much entertainment, and a good 
idea of many of the forms, may be obtained with an 
ordinary simple microscope of three powers. The pene- 
trating and dchuing properties of a microscope are of more 
importance than mere enlaiigement 

If we were asked where specimens are to be obtained, 
wc might reply, almobt every wiiere, provided water be 
present : but even in the air they have been lately 
detected by the eminent Prussian professor. In ditches 
and pond% in the trenches of meadows, in the ruts of 
highroads, in marshes, in hikes and rivers, in estuaries, and 
even in the sea, various species may at almost all times be 
found. Stagnant waters, especially such as are ooyered 
• with a thick scum, contain some species in immense 
. abundance, but ihcso are generally of the simplest struc- 
ture : little hollows in boggy ground, especially where a 
red sediment betokens the presence of ozide of iron, ire* 
qnentiiy contain species oi great rarity and beauty ; but 
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clear standing water, in which the more delicate aquatic 
plants grow, and particuiarlj when covered with duck- 
weedy will be found the most productive reeouroe both for 
number and variety* 

The mode of collecting them is very simple. The \/ater 
must be dipped up in a phial, whicli may be tied to the 
end of a walkiug-atick ; a moment's examination of its 
eontents with a pocket-lens will determine whether the 
wattr is worth carry iii^r home. If no moving particles are 
seen, auotixer dip may be taken elsewhere ; should this 
likewise prove valueless^ another locality should be sought. 

When brought home, a small drop may be taken at 
random, and placed lu what microscopical observers call an 
aquatic box or live-box; a small fragment of duckweed-root, 
or the stem of some slender water-plant, put in also, 
will aid the search : this should then be examined with a 
low power at first, the observer proceedinc: to the use of 
higher powers for the closer examination of particular 

* 

speeimens. 

Should any of our readers who may possess a micro- 
scope, or access to one, be disposed to investigate these 
minims of existence, we shall be disappointed if they do 
not find objects which will not only please their £uicy and 
in^mn their understanding, but also give them fresh and 
unexpected ideas of the ways of Him whose glory is no 
less displayed in the construction of an animaloule than ia 
the creation of a sdiar icysteia. 
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OHAPTEE IIL 
POBmBA {Spongy 

What is au animal 1 Nothing seems easier than to 
answer this queBtion. Onr thoughts iu a moment recall 
the image of the stately horae shaking his ueok of tfaiindery 
and projecting columns of vapour through his tranduoent 
nostrils ; or the painted tiprer crouching in tlio jungle, 
awaitingin lithe readiness the approach of some unoonsdaas 
antelope to make his mortal spring ; or the tremhiing 
antelope itself, as it pants, and struggles, and groans 
beneath the fangs of its merciless foe. Nothing appears 
simpler than to define an animal. A being with head, and 
bodji and limbs ; full of energy and Tigour ; possessed of 
▼arious instincts ; master of many ingenious contrivanees 
all helpful to its peculiar economy; executing various 
movements ; manifesting intelligence in diierent deg^reee^ 
and goTemed by a wayward will. 

True, such a creature as this is an animal ; but are 
there no animals but such as possess these characteristics? 
Let us enumerate a few familiar instances. Look at the 
ftpoeions crocodile. Is this an animal f ^ Without donbt,'* 
yoQ answer. The serpent, the frpg^ the maoksKelt 
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Without doubt^" you still reply. The worm, the cater- 
pillar, the snail, the oyster i Yes,** you say still, perhaps 

hesitating a little upon the last, as its energy and vivacity 
are confessedly not great. Still, probably, you have been 
aocsustomed to consider an oyster as an animal, though one 
In which the animal life is in about its lowest condition ; 
and you think you have got through your catechism with- 
out any great difficulty. Stay : we must ask you to 
descend with us a step or two lower than the oyster. You 
liaTC, perhaps, seen on the sandy shore in summer the 
flat cakes of motionless, colourless jelly, commonly called 
sea-blubber : are these auimals 1 If you have seen them 
in the sea^ possibly you will consider the spasmodic 
contraction of the circular disk at regular periods as an 
indication of life, though you begin to see that in such a 
mass of clear jelly as this, without limbs, w itiiout organs, 
without senses, without intelUgence, without a power of 
goyeming its movements, we have departed some^at 
oonriderably from such a standard of animal nature as the 
horse or the tiger presented. 

But let us look further yet. The brilliant-hued Sea 
Anemone that adheres to the rock, and expands its lovely 
fHnged disk like the blossom of a flower, — what is this f 
People call it an animal- ilower ; but what is it, animal or 
flower ? Probably you are at last puzzled ; you are 
inclined to think it a sort of marine flower, though its 
fleshy substance, and its shrinking when touched, produce 
some misgivings in } our decision. Well, try again. In 
the baskets of dried sea-weed which arc exposed for sale iu 
watering-places, you have often seen the papery leaves of 
pale-brown hue, or feathery plumes of pure white, mingled 
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with the crimson and green specimens. Ton have never 
doubted that these are aO 8ea*weeds, that is plants, alike. 
And yet if you saw these growing on their native rocks, 

plant- like as they are in form, you might discern, on careful 
examination with a pocket lens, that from various points 
of their sor&oe tiny star-like circles of radiating points 
were protruding that possessed spontaneous motions^ and 
exhibited a shrinking sensitiveness to danger, and a power 
of seizing and swallowing food ; and you would suspend, if 
not alter, your judgment. 

If now, we ask. What is an animal ? you will oonftss 
that the answer is not so easy as it appeared at first ; still 
there remain some characters common to all the beings 
that we have glanced at, and these we may perhaps ood> 
dude to be inseparable from, and distinctive of, animal 
existence. Of these charactei*s, the most constant and the 
best defined are the power of spontaneous motion, and the 
possession of a stomach, or at least an enclosed cavity, in 
whieh other substances are converted into nutriment. 

With regard to the former of these characters, wliat 
shall we say to the Sensitive plants of the tropics, the 
pinnate leaflets of which fold together, and the jointed 
leaf-ribs &11, on the rude touch of a foreign body 1 What 
to the plant called Venus' Fly-trap (DioncBa musctjmla), 
found in the marshes of North America, whose broad 
two-lobed leaves, armed with strong teeth standing up 
from the sur&ce^ ordinarily lie widely expanded; but 
when an insect touches their hairy centres, instantly fly up 
like a rat-giu, the teeth cross each other, and the ollend- 
ing fly is pierced, and held a prisoner until it dies ? What 
to the Goraohand of Bengpd (^Ted^sortim gjfrana), whoso 



Digitized by Google 



ts 



im^ IN m LOWBB VOBMa 



aetioDS, still more onaooountable than those just notiaedy 

are thus described by the younger Linnaeus 1 " No sooner 
bad the plants raised from seed acquired their ternata 
leaves, than thej began to be in motion in eveiy direo- 
tion: this moyement did not cease during the whole 
course of their vegetation, nor were they observant of any 
time, order, or direction : one leaflet frequently revolved^ 
while the other on the same petiole was quieeoent ; some* 
times a few iMfleta only were in motion, then almost all 
of them would be in movement at oucc , the whole plant 
was very seldom agitated, and that only during the first 
year.'* These motions, whioh are little dancings or start- 
ingatoand fito,aremnch moreliTely in the native coontiy 
of the plant than in our best stoves. What is curious is, 
that if the leaflets be held between the fingers for a short 
time, and thus prevented from moving, immediately on 
their release they dance with renewed rapidity, as if to 
make up for the lost time. 

All these, however, are examples of motions in the organa 
of plants ; but there are not wanting instances of sponta- 
neous locomotion. The OicUlatorkB, a tribe of minute 
plants among the ConfervcB, derive their name from the 
spontaneous movements which they display. 'I'hey oscillate 
to the light and left, and shift their position with oond* 
derable rapidity, often travelling ten times their own length 
in a few hours, and that when every precaution has been 
taken to prevent agitation of the water in which they 
grow, and to exclude the influence of external agents. 
The motion of these vegetable tubes has a writhing, 
twisting, undulating, creeping character ; almost identical 
with that oi animal movement. 
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The neoeasitj of a atomaehal oKwitj to an animal is a 
more predse diatitiotioii, and appears to be the only one. 
Yet even this is not without obscurity. The Ilf/rha, when 
turned inside out, like a glove, absjorbs its nutriment as 
veil as before, though the surtiEUse which is its stomaoh 
now was before external, and vice vend. And Dr Lindlej 
remarks, in speaking of vegetable or«ranisms, "that it 
is impossible to say that the whole interior of a living 
independent cell is not a stomach.*' * 

It win now be readily admitted that the limits between 
the animal and vegetable kingdoms arc exceedingly iiulis- 
tinct and subtile^ and that these two grand divisions of 
OTganised being merge into each other bj shadowy and 
almost imperoeptible gradations. In &ot, it is more than 
doubtful whether tlicrc arc any boundaries at all. 

In a former chapter we described beings of excessive 
minuteness, but of energetic motions, most of whieh haf« 
been xmiyersally allowed to be animals ; } ot a considerable 
number of those which were inchidtj 1 1 y the illustrious 
Ehrenberg in the same class, are now pretty generally 

• ** As is well known, all the older criteria by which anliiMls weP9 separated 
froTO plants have lon^ since been regarded iuvali l ; and some of those which ia 
late years have been regarded among the most constant, li.ive, quite recently, 
been dedarod as e<iiially unnound. Cellulose has bccu shewn to be a oora|>onent 
efaxiinialttiwellMofv^otablostraotures, and XdUilvrbMiiiifliatod that loiiid 
Ibnns wludihare ndtber xnouth nor gtomaoh, but oomdst ot a bouogVDMOi 
ina8a» ar» true animals. If these promisee are oorreot^ nothing wHl remsin, m 
I ooueeive, for a distinctive characteristic, but volimtary motion. This wlm 
positive, is indubitable evidence of any g^iven form bcin^' of an aniijial i haractcr ; 
and it must remain for each individual oVisci-\-er to determine what is, and 
what is not, voluntnry action, in eacii particular case. Moreover, even sliould 
K'oUikef$ view of a stoinachless auiuial prove correct, the inverse coudition of 
ft tnia stomachal baing la casni rnuat^ I tbiok. be ngaided as podtlvt 
•Tideiioa of the animal natun of the fosm In qnestton; for thla mnat aliii9* 
be ft distinctive chsmetoriatJc of the two kingdona wImm pNMttf^CA^ 
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oonsidered to be plants, in spite of tlieir moTements, and 
oonstitute the order DiaJtmaceoB, Bat what is stranger 
still iSy that there are some forms which are ammals at 
one period of their iivcs and plants at another 1 The 
Green Microglene {Microglia monadina), a beautiful o^al 
monad not nncommou in our ditches^ is declared hj Kilta- 
ing to be produced from a threadlike plant, which he 
names Ulothru: gonata. From the colls of which the thread 
is made up, the minute vegeto-auimalt^ are discharged lu 
numbers (See Plate IL fig. 1 a), and assume the form 
of an oyal green monad^ with a red eye-speck, a transpSp 
rout colourless mouth, and a delicate proboscis or cilium 
{p), Thej swim eaergeticall j, with a vibratory rotation on 
the long axis j increase by self-division (c) ; and at length, 
by transrerse constriction and elongation {d), grow into 
jointed vegetable threads (e), tlie lowest joint still retain- 
ing the eye-speck. 

This interesting phenomenon^ the reality of which has 
been ascertained by KUtzing beyond all possibility of doubt^ 
dissipates the idu.i ut any supposed line of demarcation 
between the organic kingdoms of nature ; and proves that 
the disputes which have been so pertinaciously maintained 
between zoologists and botanists on their boundary ques* 
tion, have been concerning words rather than things. 

Among the organisms the position of which has been 
most debated, are some yeiy familiar to us^ from our 
habitual employment of some of the species for domestic 
purposes. They constitute the extensive and widely- 
distributed class PoRiFEBA, or the Sponges, the history of 
which forms the subject of this chapter. We shall not 
enumerate the names or leocfd the cpmionsof theeontro* 
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these bodies j uaturulists of the highest eminence havo 
been arrayed on each side. We shall coutent ourselves 
with giving the judgment of Dr Johiurtoiiy the ieanied 
hietoriaa of British Sponges, and one wdl worthy of 
beiiifr listened to with respect ; and we quote him the 
rather because his decisiousy while thej tersely exhibit the 
real merits of the oase^ have so yielded to accumulated 
evidence as to shift from the side first advocated to the 
opposite. 

When the History of the British Zoophytes " was 
published, the author omitted the Sponges, and gaye the 
following summary of his reasons for so doing they 

are noL iliu productions of Polypes, the zoologist who retains 
them in his proviuce must contend that they are, indivi- 
duallyi animals; an opinion to which I cannot assent^ 
seeing that they have no animal stmoture or individual 
organs, and exhibit no one function usually .supposed tu 
be characteristic of the animal kingdom. Like vegetable^ 
they are permanently fixed ; like vegetables, they are non- 
irritable ; their movements, like those of vegetables, are 
extrinsical and involuntary ; their nutriment is elaborated 
in no appropriated digestive sac ; and, like cryptogamous 
TOgetables^ or algn, they usually grow and ramify in forms 
determined by local circumstances ; and if th^ present 
some peculiarities in the mode of the imbibition of their 
food and in their secretions, yet even m the&Q they evince 
a nearer affinity to plants than any animal whatever." * 

A few years later^ however, the learned writer published 
his " ilibtory of British Sponges/' in the introduction to 

•Brit aMffh, Vila 
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eluding with the following verdict : — "Few, on examining 
the greeu SpoiigUla, would hesitate to pronounce it a vege- 
table, a concluaioa whioh the ezaoter examination of the 
naturalist aeeniB to have proved to be eomot ; and when 
we pass on from it to an examination of the calcareous and 
Biliceous marine genera, the impression its not so much 
weakened bat that we can still say with Professor Ow^ 
* that if a line could be drawn between the animal and 
vegetable kingdoms, the Sponges should be placed upon 
the vegetable side of that line.* We shall possibly, how- 
ever, arrive at an opposite conoluston if, proceeding in our 
inquiry, we foUow the siliceous species, insensibly glidings 
on the one hand, into the fibro-comeous Sponge, filled 
with its mucilaginous fishy slime, and, on the other, into 
the fleshy Tethya, in whose ascula the first signs of an 
obscure irritability shew themselves. Sponges, therefors^ 
appear to be true zoophytes ; and it imparts additional 
interest to their study to consider them, as they probably 
aie, the first matrix and cradle of organic life, and exhibit 
ing before us the lowest organisations compatible with its 
existence." * 

Many of our readers are probably cognisant of only one 
kind of Sponge, — the soft, plump, woolly, pale*brown 
article, so indispensable in our dressing-rooms ; or, at the 
most, two, if they chance to have noticed the large-pored, 
coarser sort with which grooms wash carriages. It may 
surprise such persons to be informed that the streams and 
shores of the British Isles produce sixty or seventy distinct 
species of Sponge ; and that every coasti especially in the 
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tropical seas, where they are very numerous and varied| 
has species peculiar to itself. 

A Sponge, as it is used in domestto eoonomj, is merely 
a skeleton : it is the solid frame-work which in life snp- 
ported the softer flesh. This skeleton is composed of one or 
two of the following substances, — flint, luiio, and a peculiar 
homy matter. The first two are crystailiKed, and take the 
appearance of spicnlar needles either simple or eompoand, 
varying greatly as to thoir length, thickness, shape, and 
cunrature, but constant in tbrm in the same species^ The 
homy matter, of which the common domestic Sponge afford* 
an example, is arranged in slender, elastic, trandaeent, 
tough, solid fibres, united to each other irregularly at 
various points, and ia every direction, and thus forming 
an open netted mass comm^umrate with the nae of the 
whole sponge. The homy Sponges are almost confined to 
the warmer seas, but the siliceous and calcareous Itinds arc 
common with us, especially the former. 

The solid parts are, during life, invested with a glairy 
transparent slime, so fluid in most species as to ran off 
when the Sponge is taken out of its native eleaient; yet 
this clear slime is the flesh of the animal. 

The spicula, whether of flint or lime, or the homy fibres, 
are so arranged as to form numberless pores, with whidi 
the whole animal is perforated ; it is to these that our 
common Sponge owes its most valuable property of 
imbibing and retaining water, aa we shall presently see 
when we investigate the history of this species in detail. 
In life the surrounding water is made to ilow tliroiigh these 
pores by a continual current (inteiTupted, however, at the 
will of the animal) firom without into the interior of tho 
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body. But whither goes this current t Hhe pores lead 
into large channels, which also run through the body, like 
the drains £rom individual houaaBy whioh run into the 
main aewexB ; and these open on t^e exterior of the body 
by more or less conspicuous orifices called oscula, or mouths. 
From these latter the effete water is poured in forcible 
ftreamsy and thus a oironlating onirent is maintained. 

It was Dr Grant who first established the fact of this 
ciirreut from personal observation. His account of the 
digcovery is full of interest. I put a small branch/' he 
obeenresy " of the Spangia coaUia, with some sea-water^ into 
a vateb-glasB, nnder the microeoopei and, on moving the 
watch'g]:iss so as to bring one of the apertures on the sido 
of the Spouge fully into view, I beheld, for the hrst time^ 
the qpiendid spectacle of this living fountaui vomiting 
forth firom a oinmlar cavity an impetuous torrent c£ 
liquid matter, and hurling along, in rapid succession, 
opaque masses, which it strewed everywhere around. 
The beanty and novelty of such a scene in the animal 
kingdom long anested my attention ; but after twenty* 
five minutes of constant observation, I was obliged to 
withdraw my eye from fatigue, without having seen the 
totrent for one instant change its direction, or diminidi in 
the lightest degree the rapidity of its course. I continued 
to w at ch the same orifice, at short intervals, for five hours 
— sometimes observing it for a quarter of an hour at a 
time, — ^but still the stream rolled on with a constant and 
equal velocity.'* The vehemence of the current then b^gaa 
to diminish, and in about an hour ceased.* 

No one can have looked with any attention at the rocks 
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on any part of our shores that are loft exposed by the sea 
at low spring-tide, without noticing irregular niufises of 
yellow fleshy sabetance inerustiiig thern^ wbiob rise into 
little corneal hillooks perfoiated at the extremity, like the 
cruter-cones of tiny volcanoes. This is the Crumb-of-bread 
bpouge (Ilalkhondria panicea), ouo of our most oommou 
iipecies ; and it is peculiarly suitable for dispkying the 
currents of which we have been speaking (Plate IL fig. 2). 
Dr Grant remarks, that it presents the strongest current 
which he had seen. Two entire round portions of this 
SpoDge/' he says, ''were placed together in a glass of aea- 
water, with their orifices opposite to each other at the 
distance of two inches ; they appeared to tlie naked eye 
like two lining batteries, and soon covered each other 
with feculent matter. I placed one of them in a shallow 
Tessel, and just covered its surface and highest orifiee 
with water. On strewing some powdered chalk on the 
snrfiEioe of the water, the currents were visible at a great 
distance ; and on placing some small pieces of cork or of 
dry paper over the apertures, I could perceiye them 
moving by the force of tiie current, at the distance of ten 
feet from the table on which the specinien rested.* 

The publication of these facts convinced natnnlists that 
the gelatinous flesh of the Sponge exerted some vigoirooB 
action by which the currents were maintained, and cilia 
were suspected to be the drgans. But the dosest semtiny 
fidled to detect them, until first Dr Dobie, and then Mr 
Bower bank, succeeded in seeing them in action in a living 
native Sponge. In similar situations to those where the 
Crumb-of-bread Sponge occurs, may be found, but much 

• Edin. Phil Jouxn.. ziiL 104. 
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more rarely, the elegant Sack Sponge (^Grantia compressa). 
It takes the form of a little flattened bag of angular out- 
fine, and of a whitish hue, with an orifice at each angle. 
The bags, which are frequently clustered, hang by a slender 
base from the stalks of sea- weeds, or from the naked rocks 
(PI. II. fig. 3). When examined they are found to be 
hollow, with thin walls ; and if a small portion be torn oif 
and placed beneath a microscope, it will exhibit well the 
structure of a spicular Sponge. The substance will a})poar 
crowded with, and almost composed of, calcareous crystalSi 
most of which are stars of three radiating points, but some 
are linear needles, and on the exterior are many which are 
pointed at one end, and terminate in a bent, dub-like knob 
at the other. 

It was this species which, under Mr Bowerbank*B expe- 
rienced eye and delicate manipulation, revealed the moving 
cilia. By tearing specimens in pieces (for the use of the 
keenest catting instruments so crushed the texture as to 
destroy the parts), and examining the separated edges with 
high powers, he found that the sides are composed of a 
number of hexagonal cells, defined by the peculiar arrange- 
ment of the triradiate spicula^ and having their walls 
formed by a multitude of nucleated granules (fig. 4). 
These angular cells are laid at right angles to the long 
axis of the Sponge, extending from the outer surface to 
the inner ; and they are crossed, near the middle, by a 
ihin partition, perforated in the centre. In this perfom* 
tion, several long, whip-like cilia were seen lashing with 
energy, and the same oigaiis were afterwards found to be 
oonneoted with the granules of which the cell- walls were 
composed* By means of the wavings of these cilia» fheoi 
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the water is made to flow through tl^o rc]h from withouty 
being diwduurged into the interior of the aaok^ «nd pomed 
oat in Bti^eams from the orifiees (ommta) whieh teminate 

the angles of the Spon<»e.* 

This beautiful and interesting discovery leaves no doubt 
of the animal nature of the Sponges, which is still farther 
oonfirmed by some interesting observations we had latel j 
an opportunity of makiug ou the irritability of HaUchofh 
dria sangumea, 

^ When oarefnlly watehed onder a power of 70 diame- 
terSy this brilliant speoies exhibits the following appear* 
ances : — At first we discern an uneven ^^url icc with little 
eminences here and there, like hills iu an undulating coun* 
try. A great number of yeiy slender glassy rods pttQect at 
Tarions angles from the sorihee, perfectly stnught, eqnal 
in thickness in every part, with ])Iunt tips. Webs of the 
investing membrane cling around the bases of these rods 
(spftctiia), and are a little elevated with them. 

Presently from one and another of the hillocks, a 
round bladder is seen pushinp: out, which gradually lensrth- 
ens, until it becomes elliptical. It is composed of a clear 
gelatinous membrane, excessively subtile, with a yellowish 
granular film spread irregularly over its surflftoe. Orifices 
are now perceived in the rouinled tip of the bladder, the 
formation and increase of which are so very gradual, as to 

defy detection, except by the result These orifices 

slowly alter, increasing or diminishing; sometimes a 
minute one appears at the marprin of a large one, aug- 
menting at the expense of the latter, until the dividing 
film stretches acrcsa^— a narrow straight isthmos between 

• Tnau. Hicr. Soc iii 187. 
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two lakm of equal cBmenaom. 8omelaineB the wholo 

bladder wrinkles and partirtlly collapses into a rugose 
Golumu, aud then slowly distenda agaia, whoa the opeu- 
iQgB are seen as they were before, • * . . 

The efferent stream pours out at each of these orifices, 
carrying with it foecal matters from the interior, aud any 
light-floating atoms that may be in the vioiuity, as I saw 
with beautiful distinetnese^ by making the surrounding 
water slightly turbid* 

" On my touching the bladder with the point of a needle, 
it at onoe siuraok up into a wrinkled column, but did not 
retCMt^ and prssently distended again. Thus the specimen 
exMbfted vwy distinctly those charaderistics of animal lifb 
— SQutiibility to touchy and spontaneous movements."* 
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PoRiFBBA. (Spongti). 
ConiimtetL 

Crouoh the homy cr keratose Sponges wn dWnguuMI 

from those which have calcareous or Biliceoiis sjut ul i in 
tbem, this distmoiion must not be uudei'stood to imply 
that the former are totally destitute of these bodies^ bat 
only that they possess them in an eioesriyely munnte 
proportion. Mr Bowerbank, in his clalxiriitc and valu- 
able investigations *^ On the Keratose Sponges of Com- 
meree/' has found spionla of very minute dimeoskNis 
imbedded in the substance of the homy fibM of Tarious 

species.* Still the immease prepondoraiiCG of tho cor- 
neous Structure fully warrants their isolatiou as a natural 
group. 

The homy fibra^ as we have alrsady said, form aa 

irregularly netted mass, uniting to and separating Irom 
each other at various angles and distances^ without the 
lesst order. They ate not tubular* as has been sup* 
posed, but solid and of unequsl Sickness in di£Eerent parts. 

Sometiriics they are rigid and coarse, as we have seen in a 

large tubular Spouge on the shores of Jamaica^ almost 

• tam. mer. BiM^ i, p. aa 



Digitized by Google 



40 



UFE, IN ITS LOWBB FORMS. 



emulating the entangled twigs of a thorny bush in their 
iuelastic stiffkiess. But more commonly the sleudemess 
and arrftagement of tbe fibm impart to the Sponge that 
elasticity which is one of its most Talnable qualities. 

In order to iq)} tri liend truly the character of any Sponge, 
it should be examined alive if possible ; but if this be im- 
practicable, at least specimens should be selected which 
haye been dried as they came from the sea» without hay- 
ing been subjected to aii\ processes of washing;, pressing, 
or clcansiii j. In specimens of Turkey Sponge in this 
condition, Mr Bowerbank finds the homy fibres surrounded 
by A beautiful tissue of branching vessels in great abun- 
dance, enclosed in an external laeinbrane or sheath. This 
tissue Mr Busk has succeeded in injecting with coloured 
fluid. 

The (ibree are also covered with a web of darker colour 

than then- bubstance, composed of uiiiiute granules, which 
ai*e conjectured to be incipient gcmmules ; for nucleated 
gemmules were found on the fibres of other specimens, in 
which the granulcse texture was wanting. The macera- 
tion in fresh water, however, and the immersions in 
diluted acid to which the commercial Sponges are 
subjected, remove the whole of the gelatinous flesh, and 
render this structure inappaient in specimens sold in the 
shops. 

In commerce two kinds of Sponge are known — the Tur- 
key and the West Indian. But of the former Mr Bower- 
bank makes two species, undistinguishable indeed by any 

marks tliat tliu laiked eye can api^reciate, l)ut recognised in 
an inatant on microscopical examination, by the presence 
or absence of the investmg vascular tissue above men« 
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tioned. Both of these species grow abundantly in tho 
eastern parts of the Mediterranean, especially aruund the 
numberleas islets of the Grecian Ardiipelago. Smjina is 
tho grsai market for the Sponge trade, and the ei|Mr> 
tation of this article fnrms no inconsiderable source of its 
prosperity. 

Great Britain imports annnalfy abont 60,000 lbs. d 
Sponge^ pejing duty of 6d. per Ih^ with llvis oenl 
addition. The greater portion oomes from the LoTant, but 

Barbadoes and the Bahamas 8ii| plj a coarser sort, chiefly 
naed for washing carriages. Its pores are Targe, and it 
haa prqjeeting lobes ; ^e fibrss poMSSS little ooheaioii, 
nnd hence it is common] j called ''rotten.'' 
- The Grecian Sponges grow in moderately deep water, 
usually assuming a more or less manifest cap-fomt Thorn 
whiidtk reside in the deeper recesses of the eea are said to 
be of larger dimensions, as well as of finer texture, than 
such as are more exposed to the action of the waves. 
Aristotle, who enjoyed peculiar £MilitieB for the study of 
these oiganisms, and who has speedated on their nature, 
says that in a living state they are black, except as covered 
with the light earthy sediment of the sea : — a circumstance 
which, notwithstanding his hi^ authority, we Tentuie to 
donbt He may possibly have supposed speoimena to be 
alive which were dead, and blackened with sulphuretted 
hydrogen. 

In many of the Greek idands, the diving for Sponge 
forms a ooittiderable part of the occupation of the inhabi- 
tants, as it has done from the most remolL' untiquity. 
Hasselquist says : — Himia is a httle, and almost unknown 
island directly opposite Bbodea, It ia worth noiioe^ on 
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Meonnt of tlie aiiigiilttr method the Qreokfly inhftbitioti of 

the island, have to get their living. In the bottom of the 

sea the cuiiiUiuu Sponge is found iu ubuudaucc, and more 
than in any other place iu tiie Mediterraueau. The 
inhabitante make it a trade tofish up this Sgojigidf by whioh 
they get a living far from contemptible, as their goods 
are :d\v;iys wautod by the Turks, who U60 an incredible 
number of Sponges at their bathings and washings. A 
girl in ttiia island is not permitted by her relations to marry 
before she has brought up a certain quantity of Sponges, 
and before she can give a proof of her a^dhty by taking 
them from a certain depth.'* * In other islaudti the same 
custom prevails, but with reversed application, as in 
NioamB, where the father of a marnagcable daughter be- 
stows her on the best diver among hur suitors, — '*iic that 
can stay longest in the water, and gather the most Sponges, 
manies the maid*" t 

In fact, the employment seems to be common to both 
sexes and all ages. Savary, describing a httle in.sular de- 
pendence of iihodes, named Syme, observes as follows 

The Sponges whioh grow around this isle are the only 
resource of the inhabitants. Men, women, and children, 
all learn to dive. All must seek beneatii the waters the 
only patrimony which nature has left them. The men 
excel all in this dangerous art. They precipitate them- 
selves into the sea, and descend to an enormous depth. 
Often they do violence to themsuivtjs in retaining their 
breath too long, and on emerging vomit a mouthful of 
blood. At other times they run the risk of being devoured 

•Voyages in the Levant (1766), 175. 
t Hist, of Dxugft, t. 102i 
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bj 8ea-iii(»]8ten» agaiiiBt whieb the knife wfakh they carry 
is bat a poor defence. They distinguuh with dearneeB 

distant objects through the crystal element^ and as eooo 
as they perceive voracious lislies, they shake rapidly the 
foot of the rope, and in an instant are drawn up to their 
boat. I learned these particulars from a diTer of the 
country, who complained sadly of his hard lot and of his 
small profits." * 

The uses of Sponge have been appredated from Tery 
ancient times. We learn from Aristotle that it was used 
to line the brazen armour which his countrymen wore in 
battle. " The kind called Achilleum, fine in texture, and 
Teiy thick and strong they put under hehnets and greaTSS^ 
-vis., between the armour and the skin, whereby bbws axe 
rendered lees stunning.** The same kind was employed, 
as with ua^ for cleansing purposes. Thus Homer says : — 

"Then with aBpoM«:c lio drcsl 
His £aco all over, necke and handa^ aud all his hairiu l>re;i.st." f 

And in the Odyssey^ the seats and tables after the slaughter 
of the BuitoTB are cleansed by "well-soaked sponges." { 
Mai ti:d also informs us, § that the tables after meals were 
caretuiiy scoured with wet sponges ; for the Greeks and 
Romans knew not the comfort of table-doths, which the 
Nuieveh marbles shew to have been familiar to the Asiatics. 
Another iiso was tliat of conveying liquids to the mouths 
of persons incapable, from exhaustion or other causes, of 
drinking ; and the Christian remembers with interest that 
the last office rendered to the Lord Jesus in his humilia- 
tiouj was the moistening of his lips by means of a sponge. || 

• Lcttrea 8ur 1& Gi^ M. f TOad, lib. xvUi. 

I Odyaaey; lib. zxii. § Apophor. a. csllf; 

li Matt. zxiiL 48. 
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Flinj alludes to the Sponge as one of the articles used 
by painters of bis day : it bas been oosjeotofed from Urn 
tbat water-ooloux8 were employed in anment art» and the 

Sponge probably perfoimed a similar office to that which 
it holds in the hands of a modern artist— -washing out 
lights, 

In modem sargery, the use of the Sponge is great. The 
flowiDg blood in operations is al)3orbed by it ; acrid dis- 
charges from wounds and ulcers are thus imbibed ; and 
dangerous bemonrhages are cheeked and sometuneB 
arrested by its application. The spong^-tait^ formerly 
much used for dilating sinuses and small openings, was 
made by dipping the sponge into melted wax, and then 
oompressing it until it became cool, between inm plates** 

The quality of Mhacity in which the value of Sponge 
chiefly consists, is owing to the multitude of minute 
channels with which its whole siil stauce is perforated, and 
is dependent on the law of capillary attraction. By this 
law fluids ascend, in tubes of small diameter, to a height 
which increases in proportion to their tenuity, as any one 
may observe who will plunge the end of a hue glass tube 
into water. It is not requisite that the tubular form 
should be perfect or uninterrupted; the interspace 
between two closely approximated fibres will serve as a 
capillary tube ; and thus the sponge-hbres present a series 
of canals, through which any fluids with which a portion 
of the surfiuse is in contact, will continue to flow until the 
whole are filled. 

A yery different process is this spontaneous imbibition 
of water by capilkiy attraction fh>m that already do* 

• F«raiia, Mut Med. i 1814. 
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scribed, by which a constant stream eutera at tht) poreSi 
and paaieB oat at the ascuku The one Is a meohanioal^ 
the other a yital operation. The latter ie performed only 

during Iifu and health, and coutnbutf^s to tlic nourijshnient 
of the animal ; the former goes on alter death, and i« of 
no benefit to the Sponge^ thoDghvery nieftil to its powMor. 
The one may be compared to that indisoriminaie derooring 

of books, wljich we soTiictinies sen in i]^eat readers — a 
Yoraoity insatiable indeed, but which leaves the mind aa 
empty as it was before ; the other to that gnarded seleo* 
tiire reading whieh ever watches to extract mental food, 
separating and rejecting by a secret, but potent alchemy, 
the useless and the bad. Or wc may compare the one to 
a aonl dead in trespasses and stns^ inoapaUe (beoanae 
destitute of spiritual perceptions) of distinguishing trutli 
from error, nnd therefore carried abont by every wind of 
doctrine of tiioso who lie in wait to deceive, — the tools of 
Satan and his agents^ whose purposes they are unoonsoi^ 
ousfy serving. The other may be likened to a living soul, 
who 1)1 iiigi> everything to the touchstone of the Word, 
proving all things, and holdmg fast only that which is 
good, by which he is nourished and edified, his spiritual 
Mfo is developed, and he grows in knowledge, in servies^ 
and in e-race. 

Perhaps wo may carry this parallel further. The ©cl ec t io 
process in the Sponges is not so simple a thing as might 
be supposed. From the common water, whieh bathes aO 
abke, \arious and dissimilar siibstaiicea are separated, 
selected, and appropriated by different species. <<jb'or 
example, it is very common to find growing on the same 
rode, or seaweed, * sUioeoiis, a eakaieous, and a homy 
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sponge ; they have all the same exposure, and are all 
recipients of the same nutriment, yet does each act upon 
thiB difierentlj. One extracts from the fluid tiiioa, wliioh 
it causes to assume a solid cryetallitie form; another 
selects in the same manner the calcareous particles, which, 
obedient to the laws of life» assume figures novel to them 
in their mineral state ; and again, another rejects both 
the lime and the flint as injurious to its constitu- 
tion." ♦ 

So, when the minister of the Word, a Scribe instructed 
imto the kingdom of heaven, bringeth forth out of his 
treasury things new and old," souls of varying powers, cir- 
cumstances, and necessities, receive the same truths ; and 
the Spirit of life in their heart, ministering to every one 
sevmliy as He will, admonishes one, stimulates another, 
guides a third, comforts a fourth ; and thus the Word is 
found " profitable for doctrine, for reproof for correction, 
and for iustruction in righteousness.'' 

The manner in wliich the Sponges increase their race is 
highly curious, and affords a beautiful example of the care 
which the All-wise God has exercised over His lowest 
creatures. According to Professor Grant,t there are found 
at certain seasons of the year, within the channels of a 
living Sponge, innumerable yellow granules, imbedded in 
the gelatinous flesh. These gradually increase in size, and 
project more and more into the channels, imtil at length 
one by one becomes freed, and is immediately hurried along 
to the nearest outlet by the constant ex-current. On 
examination, it is now seen to be a little oval geminule, 

• Jobnatoii : Brit, SpongM^ IS, 
tSdin.F]iiL Journal xUL 
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which one might oall an egg, but that it poMMes the 
&eulty of apontaneooB motion. The larger eztiemitfr ie 
covered with excessively miniite cilia, by the waving 
motion of which, as by mnuuiorable oars, it is rowed 
along through the water, exactly like one of thoae In- 
fusoria which we described in a former chapter, and 
for which it might readily be mistaken. It doee not, 
therefore, fall to the bottom of the sea b& soon as tho 
ejective impulse of the parental cunrent is exhausted, but 
continues to shoot along, until, exerting apparently a 
power of choice, it meets with a suitable locality for its 
settlement. Here it lodges, spreaik out an adhe^sivo film 
of gelatinous matter, absorbs its now useless cilia, becomes 
fltationaiy, grows by increase of its circumference^ and 
soon develops all the structure, and exercises the funo* 
tions, that characterised iu parent. 

*^ It is curious," observes Professor Jon3s, to observe 
the remarkable exception which Sponges exhibit to the 
usual phenomena witnessed in the reproduction of animals, 
the object of which is evident, as the result is admirable. 
The parent Sponge, deprived of all power of movement, 
would obviously be incapable of dispeising to a distance 
the imraerous progeny which it furnishes. They must 
inevitably have accumulated in the immediate vicinity of 
their place of birth, without the possibility of thdir distri* 
bution to other localities. The seeds of vegetables, some- 
times winged and plumed for the purpose, are hlown 
about by the winds, or transported by various agencies to 
distant places; but in the present instance, the still 
wateiB in which Sponges grow would not have served to 
tramport their progeny ol^ where ; and germs, so soft and 
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delicate, oould hardly be removed by other creatures. 
Ingtead, therefore, of being helpless at their birth, tho 
young SpongeB oan^ by means of their oUia, row them.- 
seWee about at pkasure, and enjoy for a pmod poweis of 

locomotion denied to their adult state/'* 

* Outiiae ot Amm. Kingd. 11* 
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CHAPTER V. 



PoLYPiFERA {Polypes), 
Continued, 

If any of our wonder-loving readers will put a small phial 
into his pocket, and stroll through some hedge-rowed lane 
or quiet field at the sweetest season of the year, he may 
find food for meditation in the results of his walk. Let 
him direct his steps to the side of the first ditch or pool 
in which the water is not fetid, where the surface is 
already mantled over with the verdant duck-weed, and 
where many aquatic plants, springing from the bottom, 
wave their leaves in the limpid element. Stooping down 
on the brink, let him lift with his fingers a little of the 
coating of duck- weed, disturbing the water as slightly as 
possible, and then, peeping through the opening he haa 
made, examine slowly and carefully the bottom thus 
revealed. On the mud he will probably see a good many 
round knobs of jelly, from the size of a turnip-seed to that 
of a pea, of a transparent green hue, and others of the 
same kind adhering to the stalks and under surfaces of 
the leaves of the aquatic plants : — let him select a few of 
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ihase^ place them, with some clear water and a fragment 
of some plant, in his phial, and hasten home. He will 
have obtained a creature which, about a century ago, 
electrified the scientific world, and opened up a new and 
most marvellous chapter in the history of Life. It is tbe 
Fzesb-water Poljpo QJydra viridis). 
The inyention of the microscope had given an immense 

impetus to natural 
science ; and a gal- 
axy of illustrious 
men bad by its 
means been an- 
nouncing wondrous 
facts, the records of 
which fill the pages 
of the Philosophical 
Transactions of our 
own Royal Society, 
as well as many 
HTteTfaUifl-^ dmmogn¥i^} works of great merit 
specially devoted to microscopy. But yet, when, in 1744, 
Abraham Treinbley of Geneva declared what he had seen 
of this little fresh-water animal, this living ball of green 
jelly, it was regarded as a thing incredible, and even im- 
possible. The facts " were so contrary to all former ex- 
perience, and so repugnant to every established notion of 
animal life, that the scientific world were amazed; and 
while the more cautious among naturalists set themselves 
to verify what it was difi5cult to believe, there were many 
who looked upon the alleged facts as impossible &ncies* 
The discoveries of Trembley were, however, speedily, con- 
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firmed ; and we are now so fiuniliar with the outliiiee of 
the hiatozy of the fresh-water polype, and its marreUotia 
reprodactive powers, that we can hcarccly appreciate the 
vividness of the sensation felt when it waa all novel and 
strange : when the leading men of our learned societies 
were daily experimenting on these poor worms, and trana- 
mitting them to one another from distant couutrics, by 
careful posts, and as most precious gifts ; and when even 
amhassadoTB interested themselves in sending early in- 
telligence of the engrossing theme to their respeotiTe 
courts."* 

Let us try to see what Trembley saw. Put the pliial 
in a ^ndowy and allow it to remain untouched a whUe, 
The balls of jelly have all attached themselves, some to the 

glass sides, some to the plaut, but they are balls no longer. 
Each is a thread of soma half-inch in length, and about 
28 thick as small twine, adhering by one extremity ; while 
from the other radiate, like a star, six slender threads, 
wliicli arc \vaved irreguhirlj through the water, tlirowu 
into spiral coils or various contortions, elongated, contract- 
edy elongated again, slowly or suddenly, and in difierent 
degrees. Two or three minute water-insects are swimming 
giddUy al)oiit: ; one of them, as be .shoots unconsciously by, 
just touches one of these slender threads. In an instant 
the playful course is arrested ; the little thing strives to 
pursue his way, drags the flexible cord that holds him 
hither and thither j redoubles his efforts, pulls away and 
stretches it till we think it must break and froe him. 
No 1 like a skilful angler, the Jelly is but weaiying his 
victim : suddenly the thread is thrown into corkscrew coils, 

* Jolmaton, Brit. Zooph. 126^ 
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and the helpless insect is dragged in; mcAhst thread is 
bfottght to bear npon it^ and another. Poor thing I 

"actum de to est'^ it is all up with him ! He is dragged 
helplessly to the base of the radiating threads, and there, 
in the midst of their oiroloi an aperture is gaping, which 
stretches wider and wider, while the pxey is slowly sacked 
in, until it is quite engulphed within the gelatinous body. 

But, for some time before this, the prey had become 
quite motionless ; its struggles, though yiolent at first, had 
soon entirely ceased, and it was evident that a fotal effect 
had been produced by the mere contact of those slender 
threads. 

What is the nature of this subtle venom that resides in 
a creature a]}parently so low in the scale of being, so simple 

in structure, and almost homogeneous in substance? 
Worms, and the larva) of insects, that may be wounded, 
and even chopped into pieces, and yet survive for hours^ 
die suddenly from a touch of these gelatinous threads! 
"I have sometimes," says Baker, "forced a worm fruui a 
polype the instant it has been seized, at the expense of 
breaking off the polype*s arms, and have always observed 
it to die very soon afterwards, without one single instance 
of recovery."* On the other hand, the tiny water-fleas, 
and other minute Crustacea, frequently escape with im- 
punity even ^m the very mouth of the polype ; for they 
are enclosed in a homy shell, which evidently protects 
their Vital parts from tlic morbific touch. 

The microscope throws light on the question, and ro- 
veals a most elaborate system of offensive weapons with 
which these soft and sluggish creatures are provided* 

* History of the Polype, 33. 
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▲oooiding to Corda, each tentacle fonns a aleud^ xndm- 
branaoeous tube, filled with an albuminoiie substance 

nearly fluid, mingled with some oily particles. This 
substance, at certain definite points, swells out into 
tubercles or dense warts^ which run round the teutacle io 
a spiral line. Each wart is Ihraished with several spine- 
bearing vesicles, which are organs of touch, and with an 
organ of highly curious structurei which is the weapon of 
offence. 

The organ of touch consists of a fine aao^ enclosing 

another with thicker walls, within which there is a small 
cavity. From the upper extremity^ where the inner and 
the outer sacs are in contact^ there projects a long cUinmi 
or fine pomted bristle, which is not retractile, and appears 
to be immoveable. 

The weapon of ofienc o is placed in the midst of these 
spines^ in the centre of each wart* It consists of an oval 
transparent sac, imbedded in the substance of the wart, 
with its perforated extremity exactly at the surface. At 
the bottom of the interior of the sac there is a body^ in 
shape resembling a saucer, in the centre of which stands 
a small oval, solid body, bearing on its summit a cal- 
careous dart, pointed at its e"i:tremity, and bifid, or sagit- 
tate, at its base. This dai't can bo projected at tlie will 
of the animal, and again withdrawn into the sac When 
the prehensile instinct is exerted, the darts are thrust out 
with force, and, entering the tissues of the prey, retain it : 
while at the same time, in all probability, a subtle but 
potent poison is injected, .the effects of which we have 
already alluded to. 

But this is a modem discovery. The circumstauce in 
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ilie eoonomy of these animals which appeared so anoma^ 
iou% was the mode in which they were both natnrall j 

and artificially multiplied. They were manifestly animals, 
yet it was found tliat they could be propagated by slips 
or outUiig% like plants I In the warm weather of sum- 
mer each pol \ [ 0 is observed to shoot forth, from Tarious 
parts oi" ita boily, little warts, or knobs, Avliich increase 
rapidly, until iu a few days they assume the form of the 
parent animal, each one being furnished with a circle of 
tentacles, though still attached at its lower end. The 
younc; one, which up to this period had received its nutri- 
ment from the parent's stomach, from which a channel 
had communicated with its own, now catches prey with 
its own tentacles, the duct closes, the connexion of the 
base witli the mother becomes more slender, and at i3n<n:n 
the little animal fails oSl, and commences independent 
life. Such is the ordinary mode of increase— generation 
by gemmation. 

In autumn, the Hydra propagates by means of eggs, 
which are deposited around the parent ; the basal portion 
of her body being spread over them, and becoming a homy 
protecting skin. She immediately dies, and the eggs are 
hatched in the ensuing spring.* 

But these strange animals may be artificially increased 
at pleasure, and that by means which, to higher animals, 
would inevitably destroy, instead of multiplying life, li" 
the head of a polype, with all its tentacles, be cut off from 
the trunk with scissors, it will presently develop a new 
trunk and base, while the headless trunk begins to shoot 
out new tentacles ; and thus, in a little time, two perfect 

« Laurent, L'liutitutt No. 4C5. 
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animalfl are formed. If oue of these be cut into three, 
ftmr, or haif-»-doien pieces, each piece eapphes the wiDt- 
ing parts, and eo many animals are made, all aa perfect 

aod acLivc, and endowed with the same functions, as the 
first. Nor does it signify in what direction the mutiia- 
tion is made ; a longitudinal, a diagonal, or a truunrene 
dtTieion is equally successful ; nay, cTCn a small portioii 
of the skin soon grows into a polype. 

It was from this power of perpetual reproduction, that 
this singular animal receiyed the name of Hydra, bj 
which it is known among naturalists ; as if it realised the 
ancient monster of fabulous story, whose heads sprouted 
anew as fast as they were cut off by Hercules. 

Most curious monstrosities were produced by the expe- 
riments of philosophers on these animahr, especially by 
partial separations. If a polype be slit from the summit 
to the middle, one will be formed haying two heads, each 
of which will capture and swallow food. If these again 
be slit half-a-dozen times, as many heads will be formed 
surmounting the same body. If now ail these be cut off, 
as many new ones will spring up iu their place, while 
each of the seyered heads becomes a new polype, capable 
of heiiig, m its turn, varied and multiplied ad infiniium ;— 
so that in every respect our little reality exceeds its iabu* 
loos namesake. 

The polypes may be grafted together. If eui^ff piecee 
be placed in contact, and pushed together with a gentle 
force, they will uuito and form a single one. The head 
of one may be thus planted on the trunk of another. 

Another method of uniting them, perhaps still more 
wonderful, is by introducing one within the other ; the 
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Operator forced the body of the one into the mouth of the 
otber^ pushing it down bo that the heads were brought 
togetlMr. After forcibly keeping it for acme time in this 
state, the two individuals at length united, and a polype 
was formed, distinguishable only by having twice the 
usual number of tentacles. 

There is one species which can actoallj be turned inside 
out like a gloTC, and yet perform all the functions of life 
as before, though that which wiis the coat of the stomach 
is now the skin of the body, and vice versa. If it should 
chance that a polype so turned had joung in the act of 
budding, these are, of course, now within the stomadi. 
Jf tiicy have arnvcd at a certain degree of maturity, they 
extend themselves toward;} the mouth of the parent, that 
they may thus escape when separated. But those which 
are lees adTanced turn themselves spontaneously inside 
out, and thus place themselves again on the exterior of the 
parent 

A multitude of other variations, oombinatioos, and 
nonstrodtfes, have been, as it were, created by the 

ingenuity of philosophers ; but these are sufficient to givo 
a notion of the extrjtordin^ry nature of these animals, 
and to account for the wonder with which they were re* 

garded. 

The Hydra was, until lately, considered as an animal 
of TOfy simple structure, being composed of mare gra- 
nules of jelly, set in a glauy, enveloping fluid. But tlie 

further we push our rcsearcLcb, tlie in ore are we disposed 
to hesitate in prouoimciug on the comparative simplicity 
or complexity of any organism. We have already seen 
the elaborate array of weapons in the tentadeSi M. 
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Gervak has shewn that the component grannies of the 
body are of diyene fonnSy and, in aD probability, snstain 

different relations to the gcueral ecoiiuuiy. The whole 
body consists of a sue, with thin dilatable walls, enolosing 
a capacious eayityy which forms the stomach : the grannies 
which border this cavity are conical papiUsB projecting 
into the Btomach, and are supposed to have a digestive 
function ; the exterior series are lengthened, and consti- 
tute an integument, while some of the intermediate ones 
are arranged in bands, which are, with little doubt, pre- 
sumed to be muscular. The muscular bands in the ten- 
tacles are still more distinct, i-unning in four series, which 
pass diagonally to and fro from side to side^ ftnning 
Josenge^shaped spaces by mutual inteisectiioiL 
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POLTPIFABA {Polypes), 

Let us suppose that the buds continually put forth from 
the sides of the Hydra, instead of falling ofif to commence 
a new and isolated existenoe, remained permanently at* 
taohed to the parent stock, giving forth in their tnm buds, 
becoming permanent branches. We should thou havo the 
essential form of a Compound Polype ; such, for example, 
as that of the great marine fikmily, Sertidariada. Here 
we find the germ first deyeloping a single Hydra-like 
polype, C(jnsistmg of a slender stem or body of crranular 
flesh, enclosing a stomachal cavity, the orifice of which is 
flurronnded by a drole of sensitive tentacles. Soon, how- 
eyer, a lateral bad projects, which shoots npward and 
develops a similar head of tentacles, while, from tho 
side of this, another shoot still carries up tlie rising stem, 
which assumes a plant-like condition of branching stalks, 
with many lateral tentacled buds. It is true that in these 
maiiiie species we commonly find an additional structure, 
of which no trace appears in the fresh-water Hydra. The 
whole compound animal is enclosed in a tube of trans* 
parent subatancei somewhat flexible thon^ firrn^ reaem. 



Digitized by 



POLTFW. 



69 



Uing honif an exudattou from the gelatinous integammt; 
a&d this tube, at evety bud, takes the form of an open 

cell or oap (varying much in shape according to the 
species), into the cavity of whicii each iudividual polype- 
head oaa withdraw itself on alarm, and from the orifice of 
which it protnides and expands when seeking prey* 

In the aocompanyiiig Plate, the figure a repreaeuts ono 
of the most regular of these species ; and, therefore, one 
whose oonstruotion is peouliarly intelligible. It is a 
group of the Polype named Laanudea gmusulaia^ yery com- 
monly found sprinojing from the broad leathery loaves of 
the fingered tauglc, Lwmtiana digitata, tiiat great olive- 
brown sea-weed that wayes its huge fronds to and fro just 
below the leyel of the lowest spring-tides. The first ap- 
pcamncc of the Polype a slender horny thread that 
creeps along the surface of the leaf, adhering firmly to its 
sur&ce. Presently suoh a tiny budding stem as we haye 
just described springs up from tiie root-thread, which con- 
tinucs to creep on its way over the leaf, now and then 
bending its course at an abrupt angle, and sending up 
fresh stalks at regular interyals, which at length become a 
miniature forest A few suoh stalks are represented at a, of 
the natural size ; and, at fig. b, one of these, or at least a 
portion of one, is shewn as it appears considerably mag- 
nified. The homy tube is seen, with its cup-like cells: 
the body of the Polype, a thread of gelatinous flesh, per- 
meates the stem and the branches, maintaining a common 
life : at intenrals, the polype-heads project in the manner 
of buds, each occupying its transparent cell, and displays- 
its crown of tentacles which radiate on eyery si^^ 
lower cells are commonly empty, the polype^ 
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diod out, successively, as young ones continuallj shoot 
forth at the extremities of the braDches. 

At certain seasons of the year pecaliar vesides appear^ 
which are special organs of reproduction. The analogy to 
a plant is maintained here also; we have already seen the 
development of a stem mth buds, growing into twigs and 
branches ; here we have the fruit-capsules bearing the 
germs of another generation. 

Sometimes we find these organs few in number, seated 
here and there in the angle formed by the branches, or 
by the bnds with the stalk. At other times they are very 
immerons, crowded together on the stalk, projecting in 
regular succession in the same plane, which forms a right 
angle to the arrangement of the cells. £aoh of the oap« 
gules or vesicles is a tall, vase^like, transparent body, 
considerably larger than a cell, but closely resembling it, 
except that its summit is abruptly narrowed to a short 
rim like a pitcher* One of these orgaxis is represented in 
fig. b, 

Tiie conmion nutrient flesh permeates the capsule as 
it does a cell^ and develops therein a very peculiar em< 
Inyo. When somewhat matured^ the permeating tube is 
seen swollen out into separate ovate sacs, ten or more in 
number, each of which contains several embryos. Those 
nearest the mouth of the vesicle are first developed, and 
escape succeaEdvely by slowly emerging from the pitcher- 
like rim. Fig. c represents a vesicle much magnified, with 
included embryos in various degrees of maturity, and 
act of escaping. The appearance of the tiny 
"m it finda itself at liberty is most surprising 
<)iBpeoially when^ from a crowded forest of 
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Polypes, the embryos are escaping by thousands. Mr 
Peaob, who first obeeryed them, thus describee the soene 
he saw. Haviug, on the 19 th of Febnuiy, placed a 
apeoimen of Laomedea du^otoma in alarge glass of sea- water, 
he found, a day or 4; wo after, that the water appeared 
muddy, an appearance caused bymyriodsof moyingobjects, 
that resembled umbrellas without handles, or Tery wide 
and short hand-bells. " I took," says this agreeable ob- 
server, a small quantity of the water, and placed it under 
the miorosoope, when thousands of the objects were sport* 
ing about in all direotions, moving at a rapid rate bj the 
ciliary appendages on their rim. All at once they would 
withdraw their cilia, and the handle-iiko appendage on the 
back^ and become a mere speck ; and after resting a short 
time they would again throw out their cilia and appendage, 
and round they went waltzing with each other. It was 
perfectly astonishing iu this crowded assembly to tiud that 
they yery seldom came into collision ; and if so, how soon 
matters were again accommodated. They continued active 
up to the 2d ot March, when I lost them as if by iua;Liic. 
I fancied they might have been the young of worms; 
therefore, I took the LaomideOf washed it^ took fresh sea- 
water and filtered it through three or four folds of fine 
linen, and placed the i:>pcciuicii in this : tlie next iiicniiiig 
I had a still more innumerable hoot of these delightful 
things. They assume vanous poeitioiis^ and when in the 
water they remind me of thousands of parachutes thrown 
from a balloon, descending in various states of expansion.** 
The author of these pages has had an opportunity of 
confirming and extending the observations of Mr Peach* 
It ia easy to find the minute^ sylph-like cmtures^ for all 
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that is needful is to place in a Tesael of sea-water a frond 
of sea weed studded with the soophyte, and in a few honis 

scores or hundreds will be scuu, cvou with the naked eye, 
playiug and daucing about in the most amusing manuer. 
Fig* d represents the embryo, yexy highly magnified. 

In structure the tiny animal, which, though just bom 
of a stationary zoophyte, m uuw swimming at will in a 
sprightly manner through the free water, is evidently a 
Medusa ; in all essential particulars being the very coun- 
terpart of one of those exquisitely delicate animals which 
Professor Forbes has so beautifully described and portrayed 
in his Monograph of the British Naked-eyed Medusae." 
It consists of an umbrella-shaped disk of translucent jelly, 
the diameter of which is about ^th of an inch. Four 
vosiicls crusii tlie di<k [H right angles, and from the centre of 
union there springs a Heshy peduncle, with a sort of nock, 
capable of many Taried motions and many alterations of 
form. The margin of the disk carries twenty-four slender 
tentacles, exactly corresponding to those of the parent 
Polype, and essentially to those of the Hydra, being studded 
with warts, which analogy pronounces to be aggregations 
of barb-bearing capsules, instruments for arresting and 
killing prey. At the bases of the tentacles, arranged at 
certain definite points on the maxgin of the disk, are placed 
eight beautiful organs, which are doubtless the seats of a 
special sense. Each of these organs consists of a trans- 
parent globe, not enveloped in the substance of the disk, 
but so free as to appear barely in contact with it. In its 
interior is borne a smaller globule or lens, of high refrac- 
tive power, placed a little towards the outer side. Almost 
every ons» on first beholding these oigans^ would unhesi- 
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tatingly pronounce them eyes, and BO they are considered 
by some emineut physiologists. Others, however, ooii- 
flider them to bear a eloaer analogy to our oigaoa of hear* 
ing, the erystallitie globule (or cfoiUke) betng^ at it ia 

stated, capable of vibration within its vesicle. Whatever 
they be, the same organs are found, iii the same form, la 
that elasB of animals just alluded to^ the Jelly-fiahea oi 
MedmoB. 

The disk is endowed with an energetic power of con- 
traottODy by which the margin is diminished, exactly like 
that of a Medusa in swimming ; and the tentacles have 
also the power of individual motion, thongh in genera) 
this is languid, their rapid flapping bemg the effect of the 
contraction and expansion of the disk just mentioned, pro> 
dnoing a quiok involution and erolution of the maigin, 
and carrying the tentacles with it. Occasionally, how- 
ever, all the tentacles are strongly brought together at 
their tips, with a twitching, grasping action, like that oi 
fingers, which is certainly independent of the disk. 

The phenomena, ot which an example has been given 
in this paper, have almost as greatly startled the philo- 
aqphers of our age, as thc^ connected with the* reproduOi 
tion of the Hydra astonished our ancestors a century aga 
As in the former case, they were disbelieved, denied, ridi- 
culed, cozxhrmed, believed, wondered at, and at length have 
found a place among the recognised laws of organic lifa 
as tiie Law of the Alternation of Qenerations. When m 
come to speak of the Meduste as a class, we siiall have 
occasion to revert to the topic again ; for the present w( 
may state, that the order described is found to prevai! 
amoQg many spedea and gsom of the marine Polypes 
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That order is briefly as follows :— The Polype, a fixed and 

rooteti animal, iucrcases its own individual iilo for a wiiiic 
by putting forth a succession of budding beads, but at a 
certain period giyes birth to a number of beings tbat bear 
no resemblaooe to itself in fonn or habit, but are, to all 
iitents and purposes, free swimming Medusae. Each of 
these, after pursuing its giddy course for a time, produces 
a number of eggs, which change into aotiye animals having 
the closest resemblance to Iniiisoria. Each of these latter 
presently becomes stationary, and affixed to some foreij?n 
body, along which it creeps, as a root-thread, shooting up 
tabular and celled Polypes^ as described in the early part 
of this chapter. 

It is evident that this is a very different thing from the 
metamorphosis which takes place in Insects and Crustacea^ 
where it is bnt one individual passing through a succession 
of forms, by casting oflF a succession of garments that con» 
oealed, and, as it were, masked the ultimate form. The 
butterfly is actually contained within the caterpillar, and 
can be demonstrated there by a skilful anatomist In this 
case, however, there are distinct births, producing in a 
definite order beings of two forms, the one never producing 
its image directly, but only with the interposition of a 
generation widely diverse from it. Hence, to use the 
striking though homely illustr;ition of one of the first 
propounders of tliis law, any one individual is not at all 
like its mother or its dau^ter, but exactly xesembte iti 
grandmother or its granddaughter. 
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Continued. 

Who is there, amon^ the thoubaiuls tl^it thronpj from our 
cities and towns to breathe the air of the coast aiid to gaze 
out on the boundless sea, that is not ^miliar with the 
Sea- Anemones ) And who is not eloquent in their praise t 
Who has not admired the starry flowers, all instinct with 
life and sensation, that spread their beauteous petals 
beneath the crystal water t — ^the Anthea^ with its aoaky 
locks of satiny green, tipped with pink ; the Thick^homed 
Bunodes in the dark tide-pool, sheltered beneath over- 
arching tufts of crimson and purple weeds, as if, like the 
modest yiolet, it would hide its charms, thcee peUnoid 
ccnes of crimson and white, set in gorgeous array, of 
which it needs not to be ashamed ; the Daisy Sffgartia, 
expanding its broad and flat circular disk, sobwiy hued 
and margined with an elegant fringe, OTer the edges of 
some narrow ffesare in the leprous rock I Who has not 
felt somewhat of a naturalist's enthusiasm at seeing the 
searworn stones studded with the plump, glossy, fruit-like. 
Smooth Anemones {Actiniia\ their array of tentades care* 
fully packed away within the body, waiting the retiun of 
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the tide which has loft them dry, and each one contracted 
into a hemispherical button of tremulous flesh, varying 
exceedingly in colour, — brown, chocolate, dark red, purple, 
crimfiou, pink, flesh«colour, green, olive, and not unfre- 
quently, especially in the overgrown specimens, specked all 
over with light green on a dark red ground ? Yes ; our 
readers are doubtless familiar with these attractive crea- 
tures, and are prepared to hear with interest some of the 
details of their curious structure and economy. 

X.' 

In order to uuderfstand the subject more perfectly, it 
would be desirable to study the Sea^Anemones at home 
and at leisure. Nothing is more easily accomplished. 
Carry tlowa to the rocky margin of the sea, at low tide, a 
wido-mouthed phial, and select your specimen. It adheres 
firmly to the atone by a broad fleshy base, but the attach- 
ment is one of adhesion merely ; there is no organic con- 
nexion between the animal and its support. You will 
And no di^ulty in detaching it, if you proceed gently and 
with care, working the back of your finger-nail, or (if you 
like it better) a thin slip of wood, under the circumference 
of the fleshy base, and gradually proceeding onwai'd. 
When you have succeeded in getting it off, drop it into 
your phial, which you may partly fill with aea-water, and 
carry home. 

A nice little aquarium may now bo improvised for its 
accommodation. A washing-basin, or a soup-tureen, will 
answer admirably ; or a delft foot-bath, or a milk-dish, or 
a brown earthen pan. Whatever vessel you choose, put a 
few pieces of rock on the bottom, half-fill it with clear 
sea-water, and place in it a few (only a few) living sea- 
weeds. If you mean to establish an aquarium of consider* 



Digitized by Google 



able daraUoDy jour sea- weeds must be procured with their 
tootAmm nnuijiired^ the fragmmits of rock on whieh thej 
grow being knocked off by the help of a hammer and 

chisel ; but lur a shorter period — a week or two, for 
example — it will au^ice to pluck up the hviog sea- weed 
with the fing0VB> aecoriiig as much of the base as poesibie. 
The bnght<^en weeds are the beet 

Irj a wash-basin of moderate size, a dozen Sea-Anenionen 
may be accommodated comfortably, aud will flourish and 
display their beauties and their instincts for an indefinite 
period^ without any further care, if the yessel be so plaoed 
that the sun's light may every day fall on it, yet not so 
exposed as to become tepid. The water, maintaining its 
purity and its deamossy will not need to be changed ; and 
a scene of charming interest will be constantly presented. 

The animals will soon begin to re-attach themselves by 
their broad basal disks to the pieces of rock, or to the 
sides of the Tessel, and after a few hours will hare made 
themselves at home in their new habitation. Some of 
them will be contented to abide week after week where 
they first chanced to settle ; others, more restless will 
manifest a traYclUng propensity, shifting their position 
from one part of the stone to another, or from rock to 
rock, or crawling slowly along the sides of their ])rison. 
It is true the motion is not appreciable to the eye, 
being about as tardy ns that of the hour-hand of a watch ; 
still it is not uncommon for an Actinia to iLceomplish u 
march of three or four inches in the course of a night. It 
is effected by a gliding of the muscular base along the 
surface, much like the crawling of a snail* 

A Sea-Anemone, or Actinia, is essentially a Hydra, 
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being a oylindrical oolumn of flesh» with the free or upper 

extremity truncate, and tiurrounded by one or more circular 
series of tentacles. The interior is hollowed to form a 
ttomftDb, wbioh is closed inferiorlj, and opens supetiorlj 
by a slit in the disk. This orifice is margined hj two 
muscular lips, excessively extensile, dilatable, and variable 
iu form. The space between the stomach and the outer 
walls of the body is ocoapied by a number of perpendica- 
lar septa, or partitions of membrane, which are set in a 
radiating manner, dividing the whole into chambers. In 
theee chambers are situated the ovaries, in the form of 
frilled bands, much convoluted and corered with cilia, 
the germs of which are developed iu the interseptal cham- 
bers, and find their way out through a duct which opens 
at one of the angles of the mouth. It is a pleasing sight, 
and one by no means uncommon, to see five, ten, or 
twenty young, of various sizes, but perfect in form, expelled 
from the duct, and dispoi-sed around, where they soon 
attach themselves and constitute a colony around their 
parent. 

^Vhlle in tiic body of their mother, they occasionally 
find their way into the tentacles, as these organs are 
hollow, and communicate with the interseptal chambers. 
Sir John Dalyell, who had paid great attention to these 
animals, thought that this was their normal position. 
*<The embryos,'* he says, "appear first in the tentacula, 
from whence they can be withdrawn and transmitted to 
othei's by the parent, and are at lust producod by the 
mouth. In the coui*se of six years a specimen preserved 
by the author produced above two hundred and seventy- 
six young; some pale and like mere speclu^ with only 
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«i|^t tentaonla ; othera florid, and with twenty. Thtrf 
aire frequently disgorged along with the half-digested food, 

tbirty-eigbt appearing? thus at a single litter. An em- 
brjo extracted artificially from the amputated tip of a 
tentaoulnm began to breed in fourteen months, and snr* 
Tived nearly five yean. Monstrosities by excess are not 
uncommon among the young, one proiiuced nalii rally 
consisting of two perfect bodies ; and their parts, sustained 
fay a sin^e base, exhibited embryos in the tentacula at 
ten months, bred in twelre, and lived aboTO five years. 
While one body was gorged with food, the other con- 
tinued ravenous."* 

It is interesting to see the ActmoB fed ] and as they are 
Tery voracious, they are rarely unwilling to gratify their 
benefactors with a, display of their swallowing powers. 
Their natural prey consists of the smaller Moliusca, Anne- 
lida, Star-fishes, Crustacea, and, in short, of any animals 
which they are able to seize aud to retain. The tentaeles 
have the same j)rehensile power as those of thu Hydra, — a 
power winch depends on the presence of projectile barbed 
weapons, ordinarly coiled in elastic cells. These ofgans 
are found in inconceivable multitudes imbedded in the 
tissues of the tentacles, of the lips, of the stomach, of the 
Brilled ovarian bands, and especially, in some speciee, in 
long threads which are protruded from pores hi the integu- 
ment of the body. m 

The structure of these weapons is as follows : — Each con- 
sists of au oval or elliptical sac of transpar^t memlmne, 
within which is seen a thread coiled up, and in some 
instances an oblong or lozenge-shaped chamber. At the 

• Beg, Br. Absoc. 18d4; and Edin. New PliU. Jonm. zfIL 
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pleasure of the auimaJ, or under the stimulus of pressure^ 
the thread is shot forth from one end of the ceil with great 
foroe, until it extends to a length from twice to fifty timea 
that of the cell. When fully extended, it is seen that the 
thread is but a continuation of the cell itself ; that when it 
was dormant^ it was turned in ; and that in the process of 
expulsion, every part of its length has actually been turned 
iiibiJe out, like the finger of a glove. Sometimes the 
thread appears simple, but in those cases in which a cham- 
ber appeared within the cell, it is furnished with an 
armature of barbed threads, which after expulsion pro- 
ject from the sides of the thread in variuiis directions. 
The propulsion of tho thread is sufficiently forcible to 
enable it to enter the tissues of other animals, and the 
barbed structure enables the weapon to retain its hold in 
the flesh, which facts warrant the presiaiiption that a 
highly poisonous fluid is at the same time injected, capable 
of arresting and destroying animal life. Some of the forms 
of these <»gauB are represented in the accompanying 
flgures. 




1 a captivity, the prucc^^ of taking food uiay be witnessed 
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bj presenting to the Sea- Anemone any snmll shellfish or 
an atom of raw meat. When a tentacle comes into cou- 
taot with it, it oontnots forcibly, and the prey ia thus 
dragged upon the oral disk, the sarrouiidiiig tentadea 
arching over it. Tiic lips instantly begin to protrude, 
stretching out towards the uiursol, which they preseutlj 
embrace, and gradually eooloee, ezteni^g their yoltime, 
iintU they oloee over it, sacking it in as it were, and forcing 
it to disappear within the body. Digestion now takes 
place ; and in the course of the next twenty-fonr hours 
^e remains, snoh as the shell of the molhisk, or the hard 
parts of a little erab, are disgorged through the mouth, 
enveloj)cd in a tenacious, slimy nnicus. 

Though commonly the prey of the Actiuise is small, it 
18 not always so; the Toraeious creature occasionaUj 
mastering and swallowing a victim even much larger than 
itself, strange as such a proposition may sound. Dr 
Johnston has recorded from his own experience an example 
of this. ''I had once brought me," he obserres, 
specimen of Actkiia erassicomu^ that might have been 
originally two inches in diameter, and that had somehow 
contrived to swallow a valve of the great scallop {Fecten 
maxtmua), of the size of an ordinary saucer. The shell, 
fixed within the stomach, was so placed as to diyide it 
completely mto two halves, so that the body, stretched 
tensely over, had become thin and Mattened like a pancake. 
All communicati<m between the inferior portion of the 
stomach and the mouth was of coarse preyented, yet, in- 
stead of emaciating and dying of an atrophy, the animal 
had availed itself of what undoubtedly had been a very 
untoward accident^ to increase its enjoyments and its 
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cbanoe of double Hm. A new mouth, fomialied with two 

rows of numerous tentacula, was opened up on what had 
been the base, and led to the iinder stomach : the iudivi- 
dual had, indeed, become a sort of Siamese twin, but with 
greater intimaoy and extent in its unions 

What may be the duration of life in tliese low forms of 
existence we know not, but recorded facts seem to warrant 
the belief that it is oonsiderable. Sir John Dalyell stated 
in 1845, that one was then in yigorous health which had 
Uved in his possession for a period of seventeen years-f 
Thej appear subject to few vicissitudes, and to enjoy a 
more than usual immunitj ftom the attacks of other 
animals. 

The reproductive energy is no less vigorous in these 
auimals than in the Hydra ; and similar experiments to 
thoee already described have been instituted on these with 
similar results. They have been yariously mumed and cut 
into pieces, the fragments reproducing the parts lacking, 
and rapidly assuming a complete and normal condition. 

We hare at least fifty species of Sea- Anemones, including 
the allied genera, on the British coasts ; and it is probable 
that they are even much more numerous than this, as 
new discoveries are constantly rewarding the dose exami- 
nation of any particular locality* Among them are two 
or three representatives of a form which is far more 
abundant in the tropical seas, where they have acquired 
renown above their fellows as master-buildais*" The 

* Brit. Zoopl iytes, i. 235. 

t We were imonned. but a few days ago, that ihU notable individual still 
(September 1856) survives. From ita appeanmce Sir John Dalyell considorod 
that It mm about aevon ye$n old when heprocurad it; it mnit now, tlMir»» 
ftm^ littfo attained tlie 109 of tUttf^ftTo ywra. 
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stmctures of the Coral- worms very farexool the mightiest 
edifices of man. What was the impioas prcgeet of Babelt 
what are the Pyramids of Egypt, oompaied with the coral 

reef of Australia — a barrier which extends almost without 
an, interruption for a thousand miles I 

The notion that the coral-rook was commenced in the 
fkthomleas depths of the ocean, and gradnallj reared to 
the surface, has been exploded by the discovery of Darwin, 
that the Coral-polj^pes cannot exist at a greater depth 
than some twenty or thirty fietthoms. Our limited space 
will not permit ns to do more than allnde to his beautiM 
and iugeniouis theory, by which all the j)h( numena of coral 
formations are explained. It seems certain that every 
each straotnre most have been commenced on the incir> 
ganic rock ; and the slow subsidence of these in many 
instances has produced the various forms of atolls, or ring- 
islets enclosing lagoons^ of barrierSi and of fringing reefik 

Most intelligent persons are acquainted with the mors 
common forms of Madrepores or Corals. Whether exist- 
ing in massive, ramified, ur lainmated .structures, they com- 
monly consist of a light porous stone, studded with siiallow 
pits> in which are seen thin perpendicolar plates radiating 
towards a centre. Sometimes instead of pits and a radiat- 
ing arrangement, the plates are wot in rows in an involved 
and sinuated pattern. Now, during life^ from amidst 
fihese plates rises up a gelatinous tissue bearing a mouth 
with protrusile lips^ and an array of sensitiTe tentacles, 
all of which on alLirnr are contracted so as to disappear 
completely in the stony recesses, leaving nothing apparent 
bat the white and apparently naked platea Really^ how- 
ever, they are not naked, bnt are still hiTCSted with a 
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film of gelatinous £esh, so tightlj stretohed as to be 
reduced to an inyisible tenoitj* 

In these massiye or arborescent Oorals, each single pit 

must be considered as the habitation of a single animal ; 
and the whole body bears the same relation to the little 
simple Madrepores of the European seas, as the compound 
Laomedea^ with its numerous branches and ceUs^ bears to 
the solitary Hydra. The elegant Coral that studs the 
rocks of Devoushire and Cornwall (jOyaUwia Smithit) is an 
lostructiye example the simple species. It consists of 
a stony cylinder or inverted oone, the summit of which, 
hollowed into a shallow cup, is formed by the edges of 
Ihin plates that radiate towards the centre. While in its 
Aative element, a peUucid gelatinous flesh emeiig(es from 
between the plates, sometimes rising to the height of an 
inch above their level ; cx([iiis!tely formed aud coloured 
tentacles fringe the sides of the cup-shaped cavity, across 
which stretches the oral disk, marked with a star of some 
rich and brilliant colour surrounding the central mouth, 
—a Jtlit witli wiiitc crenated lips, like the ordice of one of 

those el^ant cowiy-shells that we put upon our mantel- 
pieces. 

In this condition the affinity between a Madrepore and 

an Actinia is seen to bo very close. Indeed, if we imagine 
calcareous particles to be deposited on the surfaces of 
the radiating membranous partitions of the latter, we 
should hare the stony plates, and the Actinia would be in 
every essential point turned into a Coral. The habits 
and economy of the two forms coincide exactly, except 
that the Madrepore is permanently attaohed to the todk 
by the adhesion of its stony skeletQn, while the attach* 
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meni of the Aic^om, as we lum ilmdj ofaiemd, it 

AVhat a storehoiise of life is the vast ocean I what a 
prodigious Alma Mater i What yaried forms of being are 
bmie in her proiifio ▼omh^ and nounahed on her ezpan- 
BiTe ixMoml ''This great and wide seat wherdn are 
things creeping imiumerable, both small and great b^aate.** 
—(2b. oiY. 25.) 
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In walking through the crowded thoroughfares of London 
on a clear winter's eTening^ we have often admired the 
beanty of the lamps that illamlnate the shops and cast 
audi a flood of ladianoe on the thronged streets. The 
elegant forms of the glass shades, the beauty of the 
material of which they are composed, and the Tarious de- 
grees of traoBluoency which thej are made to assume by 
the roughness or polish of their surface, in particular, have 
often attracted our attention ; an 1 we have been inter- 
ested by tracing their very obvious resemblaace to oertaia 
Hving creatures that swim in the vast deep, — creatures 
which the poet describes as 

•* Figfured by hand Diyine ; thereof not a gem 

WrouffLt by man's art to he compared to them ; 
Soft, brilliant, tender, through the wave they glow, 
And make the mooubeam brighter where they flow." * 

We refer of course to the Medusm. The forma given to 
our lauip-shadea, — spherical, hemispherical, umbrella- 
likfl^ saucer-like, spheroids either oblate or prolate^ and 

• Crabbe. 
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oltat wliidi naiii^le u* mnpoand term ma mtprm,^ 
are the very ocrantorpartB of those of the eea-UubberSp 

Tlinv, too, look iUi if they wcru blown in glass , the perfect 
transparency of some, and the dimlj pellucid, aud as it 
wm granulated) tsxtiure of othen^ aooofatelj te pi eie ii li 
tiie polished or ground oonditioii of that eobetanee ; whOe 
in some species (as ui the ireuus yE(jU"r<<!. {\^v example) 
we find both conditions, arranged in alternate longitudinal 
bands, exactly as we have wen atripee of dear and gnmnd 
glass in some lamps at the west end. And Ibrther, as we 
occasionally see these shades made of stained glass, 
and arrayed in colours whose bnllianoy is heightened by 
the translaceDcj of the material; so, while most of the 
animals of which we speak are deroid of positiTe oolonr, 
there are a few which add a gay hue to a hyaline clear- 

Among the forms which find their trae affinities among 
the Sea-Anemones, there is a genns named Lucemnria, 
which departs very considerably from the ordinary 
appearance of its fellows. It is a gelatinous animal, of 
the shape of a vase, cup, or tmmpet, affixed to the stems 
of sea- weeds by a narrow foot, but so slightly as to be de- 
tached on the least disturbance. The margin of the cup 
bears at certain symmetrical points dusters <^ slender 
tentacles, and a little mobile protmsOe probosds stands 
up in the bottom of the vase-like cavity. All these par- 
ticular^i indicate this delicate animal as the connecting 
link between the Actinias and the Medusaa* 

The most (ordinary form assumed by a Medusa is that 
of an umbrella or a muriiroom, of greater or less thickness, 
composed of a tender jeliy of so litUe consistence that 
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•Imott the whole mBj be leeolTed into ample niter^ 
or ft fluid which bo ohemioal analysis has been able to 

distinguish from sea-watcr. A large sea-blubber weigh- 
ing £fty ounces is cast upon the beaoh, and after lying 
exposed to a day's hot snn, all that remains is a subtile 
and impalpable film spread over the sand where it lay, 
which, if carefully collected, will not weigh five grain8. 
The texture appears to be a coiiectiou of cells formed 
of the most attenuated membrane and filled with sea* 
water. 

Yet out of these simple elements, according to the re- 
searohes of Professor Agassiz, the muscular, the yascular, 
the nervous, and other tissues are composed; various 
organs, someof them sufficiently com plex, are formed; and 
dififereut functions are originated. By a periodical suc- 
cession of alternate expansions and contractions, the 
apparently helpless animal eontrives to pump itself 
along through the waves with force and precision; by 
the elastic threads which lie coiled up in innumerable 
capsules, ready to be darted into the flesh of its intended 
prey, it can instantly arrest, benumb, and paralyse the 
lithe worm and the arrowy fish ; by the contractility 
of its hmbriated membranes it can drag the prey to 
its protrusile mouth, in which it is speedily engulphed, 
and almost as speedily digested. Feeble and inert as 
they appear, some of these anim ils are truly to be dreaded 
for their power of stinging, wheuce the whole class have 
derived their appellation otAcaUpluB, or nettlea *^ Among 
them,*' says Professor Edward Forbes, " Ctfonata eapUJUOa 
of our seas is a most formidable creature, and the terror 
of tender-skinned bathers. With its broad, tawny, fes- 
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tooned^ and aoaiDoped disk, often a Ml foot or tfwtJk moro 

across, it flaps its way through tlio yielding waters, and 
drags after it a long train of riband-like arms and 8eem- 
inglj intenninable taa]% marking its oonne when the body 
is far away from m Once tangled in its trailing * hair/ the 
unfortuiicitc who Las rccklesisl}' ventured across the grace- 
ful monster's path, too soon wnthee in pricklj torture. 
Every struggle but binds the poisonous threAda more 
firmly round his body, and then there is no escape ; for 
^viien the ^vin ler of the fatal net finds his course impeded 
by the terrihed human wrestling in its coilsi he, seeking 
no combat with the mightier biped, casts loose his en- 
Ycnomed arms and swims away. The amputated weapons, 
seyered from their parent body, vent vengeance on the 
cause of their destruction, and sting as fiercely as if their 
original proprietor itself gave the word of attack*" * 

"niis remarkable property, there can be no doubt, resides 
in the barbed threads, which are projected with amazing 
force from elastic capsules, and which are, in all proba- 
bility, connected with a reservoir of the most subtile 
poison. They are accumulated in vast numbers in the 
tentacles, in the fimbriated furbelows, and in the edges of 
the lips, and probably in other parts. It is an astonishing 
sight to witness the propulsion of myriads of these jave- 
lins, crossing and recrossing their mutual courses, and 
rapidly turning themselves inside out, for, as we have 
before stated, the projection of each thread is an aciml 
tvohUujn ofitB whole length. 

Another property common to the Sea-blubbers, though 
not constant in all the species, is that of emitting phos- 

• Brit. N«k«l-flgrQd M6diiM^ {». la 
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phoresceut light. TkaumarUias pUMttta^ ooommn X fy ao 
abundant on our western shoreS; is a hemisphere of 

hjalino j ally, as lai^e 
as a shilling, the edge 
of which is studded 
with black or rather 
dark purple eje- 
speoks. If we iirir 
tate one of these 
creatures in the 
dark, by touching it 
with a stick, for in- 
stance, instantly a 
circle of bright tiny lamps is lighted np, every eye-speck 
becoming a spark, like a coronet of glittering diamonds, 
or like a circular figure of gas-jets, lighted at a public 
ilhimination, and seen from a distance ; more espedally 
OS some of the constituent sparks appear to go out and 
revive again, just as do the gas-flames if the night be 
wiodj. And the beautiful uEquorea Forbeakma, a flat 
species resembling in form and size a cake or bun, on 
being disturbed gives out its light in a marginal ring, 
which suddenly becomes vividly luminous, like those 
wdes of glory with which the Italian painters delight to 
erown their saints and sacred personages. 

But these examples yield to some of those that swim at 
large in the boundless ocean ; where the mariner, in his 
lonely watch, occasionally sees, below the keel of his 
ship, what look like swimming globes of fire, or cannon- 
balls heated to incandescence : these are believed to bo 
some globose species of Medusse of large dimensions. 




Digitized by Google 



n 



In size, the tribe before us extends throngh a wide 
range, from that lovely little gem, the Turns negltok^ tiiat 
looks like a bead td red coral no Uiger tfaaa a iMMnp-seed, 
to the maasiTe MkotUmm^ ivliiflh frequently fi&da iti way 
into our southern harbours, the disk of which resemble* 
in dimeusions a lady's parasol. In general, the smaller 
kinds belong to the Naked-eyed diTif»ion, the larger to that 
ebaracterised by Oorered eyes. Thew terms are oob* 
venient formulae to express distinctions, which, while they 
include the orgaus of vision, do not rest wholly on them, 
the characters in question being found associated with 
others which unitedly indicate the latter as a higher grade 
of organisation than the former. In the one, the margin 
of the disk bears wart-liko eyes, winch are protected by 
complex folds or veils of membrane ; and this 
atance is associated with another <rf great impoitaaoey the 
presen ce of a mudi ramified and anastomosing series of 
vessels. In the other divisiuu, the eyes, when present^ ace 
of simjto structure, quite naked ; and the Tseseb are 
ebni^e canals, usually unbianched, and never aaaatomca- 
ing. To the former group, the Covered'^yed Medusse, no 
more than about ten species are assigned as natives of the 
British seas ; and these have as yet found no special his- 
torian. Of the latter^ Professor Forbes^ in his beaotilbl 

Monograph of the British Naked-eyed Medmse," has enu- 
merated forty- three species, arranged in eighteen genera, 
and several more have been added since the pnbUcatioii of 
that work. We shall take the liberty of quoting from it 
a f#w firaotieal direetions for proooring these lovely crea- 
tures, and the more willingly because wehave^ by personal 
experience, proved tiieir efficacy 
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^Thej are to be soiagtit for m Bmnmer «&d Mianiii 

when the weather is warm and dry, and the sea calm and 
dear. They abound within reach, mostly in the afternoou 
aud toward nightfaU, — ^probably, also, during the aight^ 
though not then bo near the sur&oe of the water. A 
Email bag of fine mubliii, attached to a metal ring, is the 
best instrument by wlucii to take them, and may be 
used either aa a laud-net fixed to the end of a stick or 
pole, or as a tow-net suspended over the stem of a vessel, 
when at anciior, or making very gentle way through the 
water, • • • « 

When the tow-net is taken out of the sea it is to be 
earefnlly reversed, and its eontents gently emptied into a 
baiain or glass jar, filled with clear salt-water. It is best 
to plunge the net beneath the surface when being emptied, 
as thus the Medosn are enabled to detach themselveB 
from the threads and swim away without injury. When 
the net is out of the water they appear like little, adhering, 
shapeless, masses of clear jelly, and exhibit no traces of 
their elegant form and ornaments. When in the jar or 
basin they are oflfcen, on aooonnt of their extreme trans- 
parency, very diiiicult to distinguish; but by placing the 
Teasel in the sun or beside a strong artificial light, we see 
thmr shadows floating over the sides and bottom of the 
basin, like the shadows of flitting elouds on a landsoape. 
These soon guide us to the creatures themselves, and before 
long we distinguish their ocelli and coloured reproductive 
dgans;"* — ^when they may be lifted into other vessels^-*— 
the larger by means of a spoon, the smaller with thumb- 
tubes, for more close examination. 

*0p, dt, p. 60. 
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AauMtmrn (Sea NMtn). 

9 

Wb propose now to speak of the reproduction of t^ 
Medusie, at least of the Discophora, or umbrelliiorm fami* 
lies^ for of the other orders ire know little, except their 
fbmuL Some of the phenomena of Alternate Generation 
have been described in a previous paper, a compound hy- 
droid Polype giving birth to tiny Medusie, which after- 
wards produce a generation of Polypes. We have now to 
contemplate the counterpart of this wonderful procow, a 
free swimming Medusa producing gemmulea, or motive 
eggs, each of which becomes a stationary Polype^ and ulti- 
mately throws off a number of Medusee. 
' ^e ovaries in these animals are ordinarily placed in 
contact with the walls of the central stomach, or with the 
digestive canals that radiate from it across the disk. At the 
season of devek^ment they consist of numerous ribands 
of membrane, much folded and oonvoluted, and fringed 
'with free pendent filaments, covered with vibratory cilia. 
The ova are globose, gelatinous germs, existing in immense 
multitudes, which on extrusion are strongly ciliated, and 
bear adose resemblance to Inftisorial Animalcnies, Thcj 
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are endowed with the power of apontaaeoiiB motion, and 
apparently of ohoiee as to loeality, and have a definite 

form, which is commonly pear-shaped, though the outline 
is very flexible and variable. 

As the time of oviposition approaches, the umbrella 
becomes gradually reverted, or turned inside out, the 
ovaries swelling and protruding more and more, until they 
occupy the principal portion of the animal. We believe 
this to be general hi the disooid Meduse^having observed 
it in species that belong both to the Covered and Naked- 
eyed divisions — namely, in the genera Chrysaora, Felagia, 
and Turria, 

In the case of the lovely little Coral-bead Medusa 
(riirm neglecta), already alluded to, the phenomena are 

well seen, the ovaries being orange or pale scarlet, studded 
with proportionally large ova, of a rich purple hue. The 
latter appear to escape from the walls of the ovaries, work* 
tng their way out at the sides. They drop down on the 
bottom of the vessel, where they move about slowly for a 
while, but to no great extent, by means of their vibratUe 
ciHa. By watching them we ascertain the fallowing fisMSts. 
The gemmule, having adhered to some foreign substance, 
grows out into a lengthened form, variously knobbed and 
swollen, and frequently dividing into two branches, the 
whole adhering closely to its support. After a day or 
two's growth in this manner, a perpendicular stem b^^ 
to shoot from some point of this creeping root, and soon 
separates into four straight, slender, slightly divergent 
tentacles, which shoot to a ocmaiderable length. The whole 
is of a crimson hue, with the exception of the growing 
extremities of the creeping root, which are pellucid white* 
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We have not beeu able to trace the develupment In i t her 
in this speoies, but the dohcicucj has h%m supplied by the 
obBerrationa of others upon the hatgar genera 

The meet eommon— or, at leaety the beet knowft^Me^ 

dusa in the Jintish scan is the Aturlid cmrita^ tliat Sea- 
blubber, with four impcrteet rings of pink in the disk, 
whieh is so often seen floating in o«r harfoonrs^ or washed 
ashore on oar beaehes. In this speeies the wK(4e progress 
of developmeat, iruin tlic lirst appearance of the ova to 
the formation of perfect Medusa;, has been traced bj 
sereiai obeerrersy and the following is an epitome of the 
highly eorious fiMSts. 

The pink semi-rings arc the ovaries, in wliich the ova 
are first developed. At a certain earlj stage thej are 
transfmred to four pooches beneafch the anns^ where thej 
inereese in siae, beeome granular in texture, and at length 
assuijie the fiorure and manners of an (jblong Infusorium. 
As each one quits the maternal pouch, it swims freely away 
by the aid of its inyesting ctti% with its larger end fore* 
most Soon, howoTor, it seleets a plaee of rest, to whieh 
it a<iberes by its smaller extremity, and quiUi the ruving 
for the statiouaiy li£a. 

A depressioD uoir forms in the thicker end, whioh 
deepens sad beeomes a cbgestiye oavity ; while the margin 
expands and buds out into four processes, which are 
strongly ciliated. Up to this time it had been yeliowiah 
and opaque ; it now beoomes colourless and transparnnt. 
Four other processes are now formed in the iuterspaoes 
of the former four ; so that the little auiiiial now closely 
resembles a Hffdra with eight tentaoleSy especially as these 
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oigani, together with the whole body, aie exoee^ngly 

extensile and contractile. It is voracious, and cannibal 
in its appetite, swallowing even its fellows which are in 
the indpient emtio oonditioiL 

Meanwhile the numlier of tentacles inoreaaeB hy the 
successive gi'owth of new ones in the interspaces, until they 
amount to thirty-two ; the Polype augments in size, and 
eren pmduoes bade, as the Hydra does, which beoome 
Polypes like itself with the power of ohanging ultiniately 
into Medusse ; and at length it becomes marked with a 
series of constrictions, which, growing more and more 
deeply cat, divide the whole body into a number of dis- 
tinct portions, which resemble so many tmy tea-cups piled 
one within another. 

The changes thus described occupy the autumn and 
winter months ; on the return of spring the little oups, 
whose margins are cat into ei^^t cleft processes, sneoes- 
sively detach themselves from the body, turn themselves 
over, and swim away, — minute, but veritable Medusae, — 
needing only the development whioh abundant nutriment 
soon supplies to become in all respects like their parents 
of the preceding season. 

Such is the brief outline of some of the wonderful 
phenomena displayed in the generation of the Sea-blubbei% 
which are cast up by thousands on the shingle, to dissolve 
beneath a summer's sun. Such is one of the works of 
Him whose way is in the sea, and whose path is in the 
great waters, and whose footsteps are not known.** (Rk 
Ixzvii. 19.) 

But all the IMcdusfc are not comprised in the umbrolla- 
fii^med Uiscophorcu There are other orders^ which we 
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shall briefly exemplify. The seas around our eoaeta 
swarm in nunmer witii hosts of a little oreatare whidb 

resembles an oval ball of the purest glass, varying from 
the size of a pea to that of a hazel-uut, though there is a 
larger species on the Scottish coast» as big as a lemon. 
The one we speak of Is named Cydippepilem. If we take 
one from the muslin bag of a towing-net, and shake it off 
into a tumbler of clear sea-water, we shall have a most 
interesting object before ns. Indeed, so perfeotlj hjaline 
is its consistence, that we mnst keep a sharp watch on it, 
or it will escape our sight, and we may not easily find it 
again. From pole to pole of this crystal globe run eight 
band% like meridians of longitude, across each of whi<^ 
are fixed a great number of flat plates, which more np and 

down symmetncally and rapidly, rowing; the little ball 
along like so many paddles. Bj the vigorous action of 
these organs, which, decomposing the rajs, play in the 
8an*6 light with the most brilliant prismatic colours, the 
Cydippe performs at pleat; u re the most varied movements, 
with ininiitable ease, rapidity, and grace. It shoots with 
fbrce through the water, catching its prey with open 
mouth; nor is this always of the most helpless sort; 
small shrimps of various species form its ordinary food, 
and these are swallowed and digested with surprising 
fitcilily. 

At times the little Cydippe wishes to arrest its motion ; 

and for this purpose it is furnished with two cords of great 
length, which, whatever other ends they may serve^ cer- 
tainly answer the purpose of mooring<cablea At the 
sides of the body there are two obloug oavities, into wldch 

these threads may be entirely coiled up in an instant, or 



Digitized by Google 



as 



at the good pleaaure of the creature projected, and un- 
folded to a length ten or twelve times that of the body* 
Each thread is set with a single tow of short filaments, at 
ro<]:iilar diiitaiices, which are ordinarily carried in spiral 
curves, capable of elongation or contraction like the 
oables themselTes. 

The crystalline Cjdippe represents the Ciliograde order 
of Acakphm, or that whose motion is performed by means 
of oiliary paddles. Another order is the Phjfsograde, where 
the apparatus for swimming consists of one or many blad- 
ders inflated with air^ probably generated by the animaL 
An example of this tiiXm is well-known to those who 
navigate the warmer regions of the ocean as the Porta* 
gnese man-<^-war (JPh^saUa pelagica)^ where we have seen 
it in myriads studding the oslm surface of the glittering 
deep. Nor is it wholly a stranger to more northern climes, 
for ileets of these adveuturous craft are sometimes driven 
by the force of Atlantic currents far out of their reckon* 
ing, and stranded upon our western shores. 

This singular animal consists of an oblong bladder of 
dear membrane, surmounted by a thin crest, which runs 
aloi^ its upper edge, and is capable of being contracted, 
80 as to be almost invisible, or of being elevated into a 
tense and loffcy sail. When in the latter condition, the 
whole forma a beautiful object ; the glossy, colourless 
bladder reflecting the sun's rays, while the upper half of 
the safl is tinged with a delicate rose-colour, and the bot- 
tom of the bladder with a rich azure. Aj the little thing 
tosses and floats upon the waves it bears a striking resem- 
blinee to a child's toy-ship ; and even those most fiuniliar 
with its appearance gaie upon it with pleasure. Wt 
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wonder that it never capsizes, but, on looking more doselj 
at it, we see depending from its bottom a great bunch of 

wrinkled strings, soiiic of which are h\ne ;ind others crim- 
eon ; these help to keep it steady. These peudent orgaua, 
which differ considerably among themselves in form and 
appearance) have, doubtless, diverse functions ; but some 
of them are known to be endowed witii a most terrific 
power of stinging, and are, therefore, concluded tu be pre- 
hensile tentacles, whose use is to arrest^ benumb, and 
hold the fleeting prey. 

In another tropical genus we find a new form and a 
new principle of motion. A number of delicate threads, 
called ein% hang from the under surfoce, which are con- 
sidered as the swimming organs, and the animals consti- 
tute the order Cirrigrada. We are not sure, however, 
whether these ought not rather to be grouped with the 
last mentioned, the drri being probably analogous, both 
in stiTicture and function, to the pendent tentacles of 
Ph)/salia. These, too, rue ilauutless mariners — ocean- 
sailors of an antiquity long prior to the period when he of 
the "ro6tir m iriplex*^ acquired poetic &me. We once 
met with a few specimens of the Sallee-man*'* {Veiella) 
on tlie shore of Portland ; but we will use the elegant 
language of Professor Jones to describe it : — 

Its body is a flattened disk, which floats upon the 
bosom of the sea ; and as it swims we see depending fr^m 
its under surface a great number of small suckers, where- 
with to suck up food as it moves slowly onward. Pro- 

• The popular names given to those oceanic Med\i-rr p<^ir>t to a time w>ion 
the maritime power of Pcutugal and Morocco wu moro Durmidablo tbau it ia 

BOW. 
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jecting from the upper eurface is the broad, fiat sail — a 
soft, transparent membranei but still strong enough for 
the light boat that bears it. 

**But if a sail be L^iveu to beings such as these, whose 
bodies are almost ot the same density as the salt water in 
which thej live, and at the same time so soft in their oon- 
sistencj, some provision must be made to float the tiny 

ship, aud keep it buoyant. A luast i^s likewise needful, 
and, moreover, ballast must be furnished to secure its 
steady course, and keep it from capsizing. All these are 
fiiroished, and by means as simple as they are efficient. 
Unlike the other AcalephSj whose body is entirely soft, 
these species form in the substance of their backs a shelly 
plate, so thin as scarcely to be visible, and yet so porous 
that, being filled with ur, it is extremely light, so much 
so as to constituie a float, by meaub of whieh the creature 
swims. Placed vertically ou the top of this stands up 
another lamina of shell, still thinner than the former, 
planted in the substance of the saU ; this forms the mast, 
and gives sufiicient strength ;uid stiffness to enable the 
thin, fikny sail to stand erect uLuinst the wind, which 
otherwise would be impossible. The ballast is obtained 
from other sources ; small shells and stones are seised by 
the appendages upon the lower surface of the body, 
which, from their weight, may servo to trim the little ves- 
sel as it scuds along, climbing the billows as they rise and 
fisdl, or slowly sailing on the tranquil deep.*'* 



• "Nat. Hist of AnimAli^" i. 180. 
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ECHINODERMATA {Star-fishcs), 



On many a shingly beach where the Hmestono formatioQ 
occurs there may be found small perforated pebble% 
iriWWkt^inftiiiiiddd ftiid polished by the action of the mT«% 
ydyS^MbiMfads of stone. In the days of Popish supers^tion, 
these were supposed to bo fashioned by an imaginary 
"Saint Cuthbert" for the rosaries with which prayera 
wiliL^ ameaftioiis were meted out by tale. One of the 
TOcltyiiiets that speckle the tempestuous sea of Northum- 
berland; was assigned to the special manufacture of these 
aiiides ; — 



** On a rock by Tindisfarn 

Saint Cuthbcrt sit.s, and toils to fnime 
Thesea-boru beads that bear his name." — Ifarmton. 

li ^ same districts where these occur, the wondering 
pciilSiutiji have often admired what they call Lily-stoneSy a 

class of fossils to which modem geologists apply the 
equivalent term JEncrinites ; the stony stem, and a crown 
of rays bending in sigmoid curvesj resembling the stalk 
elegant bell-shaped blossom of a liliaceous flower. 
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Now the beads" are nothing more than the joints of 
which the stem of the Enorinite oomposed, and the 
Encrinite itself is the fossil skeleton of an andent Star- 
fish. The abundance of these animals in the primeval 
seas may be inferred from the profusion of their remains ; 
vast strata of marble^ extending oyer large regions in the 
northern parts of both hemispheres, being made up of 
these ** lily-stones," as iibsolutely, to use the grapiiio simile 
of the late Professor Buckland^ as a oom-rick is composed, 
of straws.'* 

The form, however, is as rare now as it was anciently 
common. Some years ago a fine specimen in a living 
state was brought up the dredge in the Caribbean Sea; 
and as the stem was violently torn asunder, the basal por- 
tion wanting, it is inferred that the base is immove- 
ably tixed to the rock like a sea-weed. With the excep- 
tion of a few fragments found on divers occasions^ and 
carefully treasured in national museums, this is the only 
recent specimen of any considerable size wiiieli has been 
seen. But a minute kind has been ascertained to inhabit 
our own seas, a tiny Encrinite about three-t^uarters of an 
inch in length. It is described as bearing " five pairs of 
beautifully pinnated arms, and as of a deep rose-colour, 
dotted over with brown spots, wliich are regarded as the 
ovariea It is dredged up," observes Mr Patterson, ''on 
many parts of the Irish coast, and is occasionally found 
upon the strand. The first specimen we ever possessed 
was taken on the beach about six miles from Belfast, and 
was brought to that town alive. Anxious to seoure so 
attractive a specimen for the cabinet, we placed it in a 
shallow vessel of fresh water, and founds to our surprise, 
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that it emitted a fluid which imparted to the water a 
roseate tmge." * 

But the difloowy of this litOe animal, intareatiiig as it 
was for ita own aake, waa rendered more intereeting by a 

subsequent discovery. The Encrinito proved to be ouly 
the youthful condition of a well-known elegant Star-fiaht 
called 6om ita oolonr and its plnmoaeorimaonrayaanajed 
in fiye pairs, the Boey Feather-atar. But thia is a free* 
roving species, swimrniDg at will thrcuo^li the sea, by the 
periodical contraction and expansion of ita incurved ray% 
in the manner of 9k MeduMu 

The metamorphoBie of the little Encrinite to the Comeh 
tula, as the Feather-star is technically named, was at first 
but a matter of probable coDjecture. It has, however, 
been verified by actual obaenration. When dredging" 
observes Professor Forbes, the learned historian of British 
Star-fishes, "in Dublin Bay, in August 1840, with my 
Mend Mr Ball and Mr W, Thomson, we fouud numbers 
of the Fh^UHsrmuB^ or polype state of the Feather^Btar, 
more advanced than they had ever been seen before ; so 
advanced that w© saw the creature drop from its stem and 
swim about| a true Comatula ; nor coxild we hud any differ- 
ence between it and the perfect animal^ when examining it 
under the microscope." t 

And thus was completed what the same zoologist desig- 
nates as "one of the little romances in which natural 
history abounds; one of those narrations which, while 
believing, we almost doubt, and yet while doubting^ must 

belioTe.'' 

t "Wt^ of Skit 8tar-a^''slL 
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A full-grown Feather>star is about four inches ia ex- 
panse ; it ooQsistB of a central disk, which is alitda cap of 
flhelly sabetanee oontaiDiiig the Tisoera in its concavityy 

and furnished on its niargin with ten lonor, slender, jointed 
shelly rays. Strictly speaking, they are but hve ; but they 
bifurcate so close to their origin as to appear like ten. The 
jointli of the rays are composed of calcareoiis substance ; Bsre 
perforated, so that each ray is tubular ; are rough on the 
outside, and bear on two opposite sides rows of flattened 
leaf-like appendages (jnnnai), which are themselves jointed, 
and margined with tentacular filaments. Besides these 
complex organs, the convex (wluch is the inferior) side of 
the body is furnished with about thirty jointed filaments^ 
which are shorter, and not pinnated. 

A very elegant object is the Feather-star when in 
health ami activity in its native element. Its ordinazy 
hues are crimson and yellow, disposed in irregular 
patches. On one occasion we had an opportunity of per- 
8on|d observation of its mauners. We have alluded to its 
mode of swimming : when it reposes, it sits on the frond 
of a sea-weed, or on the projecting point of some angular 
rock, which it grasps with its doraid filaments^ and that 
so firmly, that it is difficult to tear it from its hold If 
violence be used, it will catch hold of its support or of any 
other object within reach, with the tips of its rays, which 
it hooks down for the inu-pose, and with its pinrm; so that 
it seems furnished with so many claws, the hard atony 
nature of which, as well as the muscular force with 
which they are applied, is revealed by the creakingi 
scratching noise which they make when they axe finoed 
iiuui auy hold, as if they were made of glass. 
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By this beautiful animal wo enter into the Echinoder* 
mcUOy a class of bemgs much more liighlj orgauiaed thau 
any whidh we hare jet oanaidered. Their meet promi- 
nexit characteriatio ia, that their softer parts ate enclosed 
ill Avliat mav be called au external skeleton, a cjitsc of cal- 
oareous substance, sometimes leatherj in texture by the 
predonunanoe of animal matter in the combination, bat 
more freqnentljr resembling in its hardness, rigidity, and 
"brittleness, the texture of shell or stone. 

If this skeleton, however, were made in one nnbroken 
piece, it is manifest tiiat there would be no possibility of 
the growth of the animal. As the soft glandular parts 
are all within the shell, every ])article of calcareous mat- 
ter deposited would, by bemg added to the mterior sur* 
&oe, diminish the capacity of the box, and leave less room 
for the Tital organs. This emei^ncy is met by a most 
admirable contrivance. If we take a coriinion sea-urchin 
QEchinus) into our hands, and rub off a few of the spines 
which duster oyer its surfiEtce, we shall see that its solid 
exterior is a box made up of a vast multitude of tiny pieoes 
of regular shape, fittiiigrtof^ether at their edges, and soldered, 
as it were, into one, with the most exquisite precision. 

Yet^ dose as these pieoes appear to be to each other, 
and firm as is their adhesion, reason assures us that there 
exists between them a living vascular tissue, of excessive 
tenuity indeed, yet capable of secreting and of depositing 
the matenals of growth, in the form of calcareous parti- 
cles, continually added to the edges of the polyhedral 
plates, thus enlarging the capacity of the wliole box by the 
slow, even, and imperoeptibie growth of the thousands of 
constituent pieces. 
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But betweMi the Farther-star And the Seft-vrohiii tkm 

ii 80 great a diYenitj in form and appearance, that our 

readers luay be reluctant to admit them into tlna same 
category ; the gulf that separates them t^eeins to be 
too wide. Let us see however, if we cannot bridge it 
over. 

If jou have ever thrown n dredge overboard in any of 
our quiet bays a mile or two from shore, and examined 
the host of curious and strange things which it has brought 
up from the floor of the sea, you know what a Brittle-star 
is. But if not, we will try to describe it for you. We 
select the commonest species, — Ophiocoma rosuk^ the 
Boeetfce. Imagine a oentral disk about as large as a silyer 
fourpcnny-piece, of a form between a circle and a pentagon, 
composed of five pairs of triangular plates pointing towards 
the centre, and separated by bands of leathery skin stud- 
ded with minute spines* In the centre of the undbr 
surface of the disk is the mouth, an aperture into wh ich 
project five complex plates, and from whose margin spring 
five long slender rays diverging on every side, and looking 
mudi like the tails of so many scaly lisards. 

Now these rays are of exquisite workmanship. They 
appear to be nearly solid columns, with narrow tubular 
canak runmng through them ; but they are penetrated 
by various oi^ans, with musdes for motion, with glands 
for secretion, with nerves for sensation, and so forth. Ex- 
ternally they are seen to be built up of plates, which lit 
and paortly overlap one another, so as to allow great free- 
dom of motion. Those on the upper side are triangular, 
with bhnit points ; those beneath are square, with the 
comers cut off. These two series are connected by lateral 
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ridges, bearincr long, sletnli r diverging spines, some seven 
or eight in each perpeudicular series ou each side. 

These spines^ when examined with a microeoope of high 
power, present very beautiful objects. We hare thia in- 
stant been ( fiaiUieJ by the appearance of several of them 
maguitied about two hundred diameters. When the raja 
of sunlight are reflected from them, they resemble the 
most elegant taper columns or obelisks, roughened with 
projecting points shooting perpendicularly upwards, and 
arrauged in parallel rows throughout the whole length; 
udy as the whole is composed of a substance of brilHanl 
transparency and exquisite polish, the points sparkle in tlM 
light as if the whole column were sculptured in crystal. 
Professor Edward Ij'orbes truly remarks of a spine of tliia 
Brittle-star highly magnified^ that it exhibita a structure, 
the lightness and beauty of which might aerre as • model 
for the spire of a cathedral** 

The internal structure of the spines is no less admirable 
than their external beauty* The calcaxeoua subetanee of 
which they are composed, — a carbonate of lime, mixed 
with a minute proportion of the phosphate, according to 
Professor Grants — which^ as we have already observed, re- 
sembles in appearance crystal or flint-glaas, ia nofc aolidy 
but is excavated by a multitude of apparently empty cells, 
having no connexion with each other, but set in rows and 
series more or less exact We notice this because it ia the 
plan upon which all the calcareous parts of the animals of 
this class are muddled ; the plates of the globular case of 
tiie Sea-urchin, those of the Brittle star, the spiued of i>oth, 
the tubercles of the Cross-hsh, the stems and skeletons of 
the singular PMceUarimt whidi we shall presently haTt 
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oooaaion tonotioe, — all present the same stnioture, wluoh 

is thus eminently characteristic of the cl;iss, — a transpa- 
rait, bard, brittle, crystalliue deposit| hollowed into num- 
beilen isolated cells. These cells are sometimes so nume- 
rous that the solid matter is reduced to a series of slender 
bridges and attenuated pillars, when, though the beauty 
la much enhanced, the fragility is in proportion. 

It IB interesting also to observe the flexibility which is 
imparted to the long rays of the Brittle-star. Though 
composed of rigid and fragile plates, a wonderful flexibility 
is afibrded to it by their number and arrangement ; and 
whooTcr has watched, either by its native sea-shofe, or in 
the uiij Hi luiic ocean wiiich the lu.^iaiu ;;qLuti\uiiil"Lirij.ishes, 
one of these animals twmmg over the shells and stones 
that lie on the bottom, as it pursues its rapid but denovs 
course, must have been struck with tlie precision and ease 
with which these ]ilaited organs, all bristlii.g uvi i' with 
points and spines, catch hold of projections, and drag the 
body along, in much the same manner aa a man would do 
if reduced to a prone position, and if all his limbs were 
aiiiiis* 

Perhaps our readers think we have made small p g o gtes a 
in our travels from the Feather-star to the Sea^uftim ; 

still there is an advance ; and in our next chapter we hope 
to Bhew^hat the journey is not so long as might bo su|k 
poiad* 
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Contimedm 

Tm English name of Brittle-star refera to a peouliaritj 
T017 diaiaoteristic of the atellar formB of this iskun of 
aninialg, — od nnhapjiy tendency to ■nicide. The eager 

naturalist, in dredging for these iutereating creatures, is 
often annoyed and disappointed by seeing some fine spe* 
eimen that oomes up from the depths, crumble into frag- 
lAents by a spontaneous movement, the instant he endea- 
vours to lay hands upon it. Professor Forbes has described 
his experience of this habit in the case of Lmdia Jror 
giUmmOf the Lingthom, a seven-armed species, some two 
feet in expanse. The passage has been often quoted, but 
it ia 80 graphic, 80 descnpLive, so mil of hum our, that wu 
must beg permission to enliven our pages witii it : — 
The first time I ever took one of these creatures, I 
• suooeeded in getting it into the boat entire. Never hay- 
ing seen one before, and quite unconscious of its suicidal 
powers, I spread it out ou a rowing-bench, the better to 
admire its form and colours. On attempting to remove 
it for preservatioui to my horror and disappointment I 
found only an a&aemblage of rejected members. My con- 
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servative endeavours were all neutralised by its destructive 
exertions, and it is now badlj represented in my cabinet 
by an armless disk and a diskless arm. Next time I went 
to dredge on the same spot, determined not to be cheated 
out of a specimen in such a way a second time, I brought 
with me a buoket of oold fresii water, to which article Star- 
fishes have a great antipathy. As I expected, a Luidia 
came up in the dredge, a most gorgeous specimen. As it 
does not geiicr;illy break up before it is raised above the 
surface of the sea, cautiously and auxiously I sunk my 
bucket to a level with the dredge's mouth, and proceeded 
in the' most gentle manner to introduce Luidia to the 
purer element. Whether tlie cold air was too much for 
him, or the sight of the bucket too terrific, I know not^ 
but in a moment he proceeded to dissolve his corporation 
and at every mesh of the dredge his fragments were seen 
escaping. In despair I grasped at the larirest, and brought 
up the extremity of an arm with its terminating eye, the 
spinous eyelid of which opened and closed with something 
exceedingly like a wink of derision.*'* 

The Lingthom, by the length and slendemess of its 
rays, and by the comparative minuteness of its disk, aa 
well as by the fragility just mentioned, bears evidences of 
dose relationship with the Brittle^stars ; yet it truly be- 
longs to another order of the class, the Star-fishes distinct- 
ively so called. The surface is not here formed of angular * 
imbricate plates, but of a tough leathery or cartilaginous 
skin, strergthened by calcareous plates imbedded in its 
substance, and more or less studded witli spines or tuber- 
oies. Thb Cross-Eah, or Five-finger {UrasUr rubens}^ that 

* IVnM* Bilt SUuvflabM,** 138, 
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commonest of objects on ereiy ahore, is an excellent 
example of this order. 

Now here we hare a very evident tendency to oentrap 

lisation. There are five distinci radiating arms, as in the 
Brittle-star ; but they are nia&iiTe, thick, shorty and com- 
paratively inflexible, while the disk or central nndivided 
portion bears a much greater proportion to the whole 

expanse. 

But a change much more remarkable has been e£fected 
in the manner of progression. Tn the FeatheiHBtar, as we 

have seen, the motion is truly natatory, performed by the 
alternate contraction and expansion ot its inflated arma^ 
aided, perhaps, by the lateral pinn®, with which these are 
fmtiished. In the Sand-stais and Brittle-stars the swim- 
mins: faculty is lost ; the auiuial drags itself over the 
stones and even up perpendicular surfaces by its flexible 
arms, the spines of which catch hold of every projection 
and roughness. In the Star-fishes a new set of organs is 
developed, highly curious in their nature, and, like all 
other of the works of God, well qualifled for their 
office. 

Let tis go to the first Five-finger we see lying on the 

shingle, and turn it over. We now sec that each t f the 
five rays has a deep furrow running along its under sur- 
face, proceeding from the month in the centre of the disk, 
even to the tip of the arm. This furrow has been fanci- 
fully named the ainbulacrum, or avenue. 

Now let us, in the plentitude of our compassion, take 
the poor wretch from the stones where he lies broiling in 
the burning sun, and, bearing him home, gently place him 
in a glass vessel of cool sea- water. Our virtue will be its 
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own rewani From each of the avenues hundreds of 
filmj tubes are seen protrading, which twist and twine in 
all direetionSy as if seeking some objeet to lay hold o£ 

Nor do they seek in vain We arc supposinjj; that the 
Star-fish h'dH beeu laid upon his back. Well^ the extre- 
mity of one of his rajs presently bends itself over, so that 
the pellucid tubes can reach the bottom ; — ^they catch 
hold ; I lie ariji bends still more ; other tubes roach the 
grouud, and, in a nimute or two. over turns the Star-hsh 
bodily, and is as right as a trivet" 

See how gently and equably he is crawling over the 
bottom, gliding unUurmly along like a snail ! But how 
does he do it t What is the nature of his locomotion I 
Stay ! we shall see ; for he has reached the edge of his 
prison-boitom, and is beginning to mount up the glassy 
side. Watch him now, through the transparent medium, 
and you will understand the secret 

The flexible tubes, which look like so many caterpillars^ 
are seen to have dilated extremities, which, when brought 
into contact witli the glass, are made to adhere, just on 
the same principle as a truant schoolboy makes his 
sucker of wetted leather stick fast to the pavement. The 
tubes are thrust out and drawn in at pleasure ; as the 
Star-fish advances, new sucker-feet are pushed onward as 
far as possible, wliere they adhere, and drag up the body 
after them ; and by a succession of such apparently feeble 
efiEbrts progression is effected. 

The mechanism of these sucker-feet is very simple. At 
the bottom of the furrow or avenue in each ray are four 
rows of minute pores, through which the suckers are pro- 
truded. The base of each sucker is expanded into a little 
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globular veeide, which li«8 above the pore in the interior 
of the raj. The walls of this Tesiele are moscnlar, and 

therefore contractile j and it is filled with a fluid. When, 
therefore^ the animal wishes to protrude aod extend any 
given sucker, it contracts the vesicle at its base by an 
effort of the will ; the fluid is thus forced into the tubular 
stem, which is, therefore, compelled to elonprate ; on the 
removal of the contractile force the fluid returns to the 
bladder, either by the elasticity of the tube, or rather pro- 
bably by its muscular action, and the sucker is gradually 
"withdrawn. The adhesion of the terminal disk is another 
process. This is, doubtless, effected by the pressure of 
its edges to the surface, and the simultaneous retractation 
of its centre, producing a vacuum, on which ^e surround- 
ing medium presses by the law of gravity. 

It is beautiful to trace the workings of the Divine Mind 
in contriving, and the Divine Hand in executing, such 
problems in mechanics as these, and all for the comfort 
and benefit of a creature that man tramples under his feet 
when he meets with it, as not merely worthless, but an 
encumbrance, whose existence is not to be tolerated! 
Tiie meanest "thing that creepeth upon the earth" has 
occupied the infinite wisdom of God from all eternity; 
and when His creative energy was put forth at the ap- 
pointed time to call it into being, it was the object of His 
infinite cornpiacency. " And God saw every thing that 
He had made, and behold it was very good.*' It is per- 
mitted to US, in examining the same works, and discerning 
ft little of their perfection and fitness, to share in our 
bumble measure the Divine complacency. 

If we inquire into the gastronomy of the ^tar-fish, we 
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shall find it no letis unique than its looomotion. The whole 
tribe are the scavengers of the sea, searching out and 
greedily deyourii^ the fragments of oarrion that other- 
wise might infect the ocean and render it poisonous to 
living animals. But besides this indiscriminate appetite, 
the Star-fish has long been suspected of a daiiitj epicurism 
in the matter of sheli-fish ; and old Admiralty laws in- 
flicted a heavy penalty on any one who^ finding a FiTe> 
finger on the shore, did not crush it under his heel, or 
throw it up beyond the reach of the tide. Difficulties, to 
be snre, presented themselves ui the way of a Star-fish 
inclining to oyster-suppers, and a theory was, as usual, 
invented to meet them. It was reported that the Star- 
fish, insidiously lying in wait till the blind oyster gaped, 
dexterously inserted a ray between the valves, which 
being thus prevented from closing, the delicate morsel was 
extracted at leisure. This would have been surprising 
enough ; but truth is stranger than fiction. Observation 
seems to have established the following facts : The mouth 
of the Uraster is destitute of teeth ; but the whole olso- 
phagus, and, in fact, the stomach, are capable of being 
turned inside out in the form of great vesicular lobes, and 
of insinuating themselves into minute orifices. When the 
animal, then, wishes to feed on a l>iv;ilve mollask, it clasps 
it, valves and all, with its embracing rays, holding fast 
its prey though the waves may roll it about like a 
bfill. Meanwhile the stomach is pouted out, and finding 
access into the interior at the points where the valves 
sUghtlj gape, it manages to dilate itself within, and ex- 
tract the nutritive juices of the victim; the process 
being aided, as is supposed, by the injection of a poiscm* 
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ouft fluid, secreted and poured out from the lobes of the 
stomach. 

The order which includes the Star-fish is very exten- 
sive, comprising many species, and even many genera. In 
a series of these genera, such as any well-stocked museum 
affords, the nataralist sees a gradual deterioration and ob- 
literation of the rays, and a commensurate development 
of the disk or body. This double change proceeds by the 
filling up of the angles between the arms, until the out- 
line, instead of being fiye-rayed, is five-sided. A beautiful 
British species, the Bird's-foot Star (Palmipes), affords an 
example of this pentagonal form. 

From this condition it is easy to imagine the disappm- 
ance in other species of the very angles themselves ; the 
sides become progressively convex in their outline, and at 
length a figure nearly orbicular is attained. Such, in 
short, is the aspect of one of the rarest of British Eckuuh 
dermataj the Cake-orchin (Scutellay 

The integument by this time lias changed as well as the 
form, having become shelly, presenting a hollow box, built 
up of many thin and nearly flat pieces of definite geome- 
trical figures, some pentagonal, others hexagonal. And 
thus \vu hiivc made our way to tiie curious flattened 
spheres which are characteristic of the Sea-urchins. Many 
of the links which perfect the diain are, it is true, exotic 
species : but even in British forms it is not difficult to 
trace the cuiinccted progress from type to type — one of the 
most beautiful gradations in the whole circle of Zoology. 

The shelly case of an Echinus is indeed an exquisite 
structure. It is made up of twenty rows of plates, of 
which five pairs are ambulacral, pierced with miuuto pores 
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for the protrusion of the sucker-feet, aud five pairs alter* 
Bating with the former are inter-amhulacral.* Both kinds 
are studded on their exterior snrfitce with taberdes or 

stronfT warts, each of which is crowned with a little globu- 
lar liiL'lily-polishcd bead. On every quo of these beads 
plajcd during life a spine with a hollow at its base, form- 
ing with its supporting spherule a ball-and-sooket joint of 
perfect construct iou, the spine beinsx kept iu its place, aud 
jet allowed great extent and freedom of motion, by means 
of muscles that bound its dilated pedestal to the surround- 
ing integuments. 

Professor Forbes informs us that in a modenitc-isizod 
Urchin there are sixty- two rows of pores iu each of the 
ten avenues, and as there are three pairs of pores in eaeh 
row, the total number of pores is ; but as each sucker 
occupies a ])air of pores, the number of suckers is 1860. 
He says, also, that there are above three hundred plates 
of one kind, and nearly as many of another, all dovetailing 
together with the greatest nicety and regularity, bearing 
on their surfaces above 4000 spines, each spine perfect in 
itself and of a complicated structure, and having a free 
movement in its socket. Truly," he adds, " the skill 
of the Great Architect of Nature is not less displayed in 

* The author of " Tanks and their InhAbitantB,** having^ done ua the honour 
of quoting the al>ovedefleripti()n, says : — " Wo do not attempt to cxp'aiii these 
ierms, for they appear to be arbitrary, and certiiinly h:ivo nothing to do with 
i990timg, tm the wiird would seem to imply," The word amlmlacrum means not 
• Hotting Myan, but a wxmnff^plact, • watt or aUej ill a gfttdeiL The plates 
which cany the iuherdes are oomparable to the flower-bede of the garden, and 
the narrow iqpae a i , pleroed with pores, are the walks between. It is true, the 
walking organs, the suckers, are protruded from the -c spaces, and from thence 
only, liut wl- believe the name ambulacra wx^ trivcu long before it waa knowB 
that these organs were conQecte4 with looomotion, 
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the construction of a Sea-urchin than in the building up 
of a world r* 

lime and i^Moe would not peraiitiisto dweU on all the 
marvels of creatiTe power displayed in these animals ; in 
the elaborate s\'steni of muscular bauds and loops and cap- 
sules ; the singularly com])lex array of arched teeth con- 
stituting what is oalled *^ Aristotle's lantern :** the appa- 
ratus of water-duots that resemble the mains and pipes of 
our parent iiietrupolis ; the forest of chased and fluted and 
sculptured spines that bristle and nod upon the surface I 
But there are some points of further interest whioh we 
must not pass over, though we will defbr their oonsidenh 
tfton to a future chapter. 
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EoHiNODEBiCATA {SUw-fishea}. 

We have already, in the course of these pj^s, brought 
before the reader some suiguiar phases and conditions of 
LiFB ; and hare shewu that its forms and conditions are 
not at all confined to those limits which circumscribe it 
in the nobler creatures. One of the most remarkable of 
such curiosities of vitality uow comes before our notice in 
the existence of certain orgaos^ so unique in their forms 
and functions, so apparently independent of the animal*s 
wiii m their movements, that it was long a matter of dis- 
pute whether they were truly organic appendages or 
merely parasitic intruders. We refer to the PtdicellaruB 
of the Urchins and Star-fishes. 

If we look at a Sea-urchin disporting himself in his 
dear element^ we shall presently see among the spines 
and suckersy even with the naked eye, objects that are 
distinct from either. We had better apply a lens to them, 
however, when we shall discover their appearance and 
actions distinctly. They are very numerous^ crowded 
irregularly on most parts of the skin, but especially around 
iba mouAlL Thm are seTertl forms ; but ingeneral they 
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may be deseribedasathiekfaMid, oMtinto three cUturoim^ 

and set on a long, slender, flexible stalk. Through a por- 
tion only of the stalk passes au inflexible shelly support 
like a bone, but theie is left a ooondexable part which ie 
perfectly soft, flexible, and highly eontmetile ; and by the 
motions of this jmrt, the massive head is throwu about in 
all directions with great vivacity. 

Now let us look at the heads of these strange nodding 
ereatnree. The largest sort has a head shaped something 
like a sugar-loaf, split froiii the apex to the base into three 
lobeSy which gape widely and close together with most 
ferodous snappings. These openings and shuttings of 
the threefold jaws are constantly going on, fitfully and 
without any regularity or agreement ; and most curious 
it is to watch them, and to endeavour (though without 
aaoeess) to discover what possible end is aooomplished by 
the procedure. 

If we examine these bodies with high microscopic powers, 
little light is afforded on the question of their special 
funotions, though they are thus determined to be organic 
appendages of the Echinus. But new admiration is ex- 
cited at their elal)orate structure and finish. The head 
consists principally of calcareous substance, which, as well 
as the supporting column of the stalk, is penetrated with 
isolated cells throughout. The bases of the thiee-lobed 
head are articulated in the most remarkable manner ; and 
the lobes themselves, which are sometimes attenuated to 
three slender pins, are cut along their meeting edges into 
minute teeth, which fit and lock into each other with 
exquisite precision. The whole body and head are in- 
vested with a gelatinous flesh, in which are imbedded 
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of the whole clasBy and this is cowed with a aeries of 

vibratile ettia. 

Coiyecture has been busj upou the use of these very 
carious oigans in the economy of the animal ; bat abeo* 
lately nothing is yet oertainly known on the subjeoib 

Their prehensile power is obvious ; but whether this is 
exercised in the way of defensive weapons^ or m hands to 
catoh food and hand it to the mouth, is among the things 
that we have yet to learn. 

The Sea-\ircliin may be considered as the type or mcxlcl 
of the radiate structure, to which we have traced the gra- 
dual approaoh from the polype-form, through the Feather- 
star, which, in its peDtacrine condition, retains the aspect 
of a true Polype. But in nature there is a constant pro- 
gression : and we must now briedy glance at the transition 
from this perfection of radiism to another sort of symmetry 
— hibUeralim, in which there are parts which we can dis- 
tinguish as riglit and left, dorsal and ventral, head and 
tail This symmetry now begms to appear, and hence- 
forward is fbund to characterise the whole range of animate 
oiistenoe. 

On turning over stones at the lowest verge exposed by 
the retiring tide, — a means of acquaintance with strange 
creatures which no marine naturalist neglects whenever he 
has the opportunity, — we occasionally find adhering to 
them cylindrical, or rather pentagonal leathery animals, 
yery much resembling small cucumbers. They are the 
representatives of an extensive family of this dasa^ called 
Hohtkuriada. 

If we place one of those in water we shall see the fol- 
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lowing partienlm It protmdw from iia fan eztrattitj ft 

circle of piuirK se tentacleR, usually branched in all direc- 
tions like tiny treea. Here is radiism. Dowa its bodj 
ran five doable rows of snokersi ezaetly resembling iu 
structure and fhneticm those of the Star*fish sod ITrehin. 
Here again is radmm. But the arriiugement of the in- 
ternal organs is mostly bilateral. There is a distinot an- 
terior and posterior, extremity. In some speeies two of 
the double rows of suckers are undeyeloped and useless 
for progression, and the other three rows are placed on a 
sort of flat disk^ which, thereforOt becomes a belly. At 
length we come* to species in which the suckers entirely 
disappear, the body lengthened and worni-liko, and no 
trace of the radiate form is left, except the circle of minute 
tentacles which surround the mouth. Finally these yanish 
too ; and we find in the obscure Spoonworms (Thalammfi), 
anuiiak of cyliiidrical shape, with a proboscis, having a 
long furrowed appendage on one side, — one of those 
debateable forms of which naturalists cannot agree in 
determining the true position ; some assigning it to the 
EcHiNODERMATA, others placing it with the Annelida, 
or Worms proper. 

We iiave spoken of the suicidal habits of the Brittle* 
stars. The Sea-cucumbers have the same unhappy ten- 
dencies, but their modus operandi is different. Sir John 
Dalyell has observed them kse the tentacles, with the den« 
tal cylinder, the mouth, oesophagus, lower intestinal parts, 
and the ovarium, separating from within, and leaving the 
body an. empty sac behind. Yet it does not perish. In 
three or four months all the lost parts are regenerated, 
and a new funnel, composed of new bnnehes as long as 
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tho long body of the nniuial, begins to exhibit the same 
peculiarities as the old iie, though longer time be required 
to attam perfeotioiL Other species of the Holothuria divide 
spontaneously through the middle into two or more parts, 
all becomiug uiunuitely perfect by the development of 
new organs. The aimual may even lose and regenerate 
its oi^gaos more than onoe* 

The Sea-cucnmbers are mostly small with us bnt in 
the shallow seas of the tropics they attain the size of the 
juicy vegetable after which they are named. They are 
esteemed as delioaeies by the omnivorons Chinese \ and 
the fishing for them, with the subsequent processes of pre- 
paring and bringing them to market, forms an important 
branch of commercial industry in the Oriental seas. Some 
of the species are two feet in length and seven or eight 
inches in circumference, but others are much less. The 
larger sort are sometimes obtained by spearing them upon 
the rocks in shallow water , but the ordinary mode of 
obtaining them is by diving in from three to five fathoms, 
and collecting them by hand : a man will bring up thus 
eight or ten at a time. They are prepared for the marl^et 
by being split down one side, boiled, and pressed flat with 
stones ; then being stretched on bamboo slips, they are 
dried in the sun and afterwards in smoke, and pLicked 
away in bags. In this state the article, now called tre- 
pang, is put on board the junks, and is in great demand 
in China for the composition of nutritious soups, in whidi 
that singular people so much delight. Tlie quantity of 
tins article of food annually sent to China from Macassar 

• Caciiinaria froiulosa, — the *' ELiug cf tlio Sca-cucumbori^*'— is occasiouoUj 
in the Shetland seoa, a foot and upwards in length. 
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iiig to the quiility (for there are more than thirty varietioa 
distinguished in the market), from thirty shiilingt ntei liug 
to upwards of twenty guineas per owt. The extent of tiie 
traffic ma}' be infened from the number of Teasels em- 
pli vcd in it : Captain Flinders was intornicd, wiicn near 
the north coast of ^ew Holland, that a fleet of sixty proas^ 
carrying a thousand men, had left Macassar for that coast 
two months before, in search of this sesrslng : and Cap- 
tain King wa.s assured that two hundred proas ann i dly 
leave Macassar for this fishery. They sail in January, 
coasting from island to island, till they reach Timor, and 
thence steer for New Holland, when they scatter them- 
selves in small fleets, and having fished along the coast, 
return about the end of May, when the westerly monsoon 
breaks up. 

The changes which occur in the development of the 

EcHiNODEbMATA are not less wonderful than other pa^».sages 
of their history. Until lately we knew nothing of the 
infancy of the Star-fishes, but Johann MiiUer has, with 
great skill, industry, and success, solved this problem. 
The first condition of every Echinoderm is the bauie — au 
egg-like body, covered with ci]i% resembling an Infuso- 
rium. Changes take place, and we presently see another 
form assumed, which varies in some degree in the difife- 
rent families. Wo lately had the pleasure of finding m 
our dip-net several little larvee of a Brittle-star — ^the first 
that had ever been seen in our seas ; and one of these we 

will select for description. 

A pamter's long easel affords the only object with 
which to compare the little cceature ; lor it coosists of 
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four long slender oaloftreoni rods, amnged two in front 

Mid two behind, with connecting [)iece8 going across in 
a peculiar manner, and meeting at the top in a slender 
head. 

On thiB Bhellj» fragile, and moat delicate framewoik, as 

on a skeleton, are placed the soft parts of the animal, a 
clear gelatinous fleshy forming a sort of semi-oval tunic 
around it, from the anmrnit to the middle, but thence 
downwards the rods individually are merely encased in 
tlic ileeh without mutual connexion. The interior of the 
body display s a large cayity, into wliich a sort of mouth 
ever and anon admits a gulp of water. Delicate dlia 
eoTer the whole integument, and are particularly laige 
and strong on the flesh of the projecting rods. 

The appearance of this most singular animal is very 
beautiful ; its colour pellucid-white, except the summit of 
the apical knob, and the extremities of the greater rods, 
which are of a lovely rose-coluur. It s\vi[ns in an upright 
position, with a calm and deliberate progression. The 
specimens which we have seen were not more than <Mie- 
fortieth of an inch in length. 

From this form the Brittle-star is developed, but in a 
manner unparalleled in any other class of animals. The 
exterior figure is not gradually changed, but the star ib 
eonstructed within a particular part of the body of the 
larva, " like a picture upon its canvas, or a piece of em- 
broidery in its frame, and then takes up into itself the 
digestive oigans of the larva." The plane of the future 
Star-fish is not even the plane of the larva, but one quite 
independent of, and oblique to it Strange to tell, the 
young Star does not absorb into itself the body of the 
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as so much useless lumber — flesh, rods, aud all ! 

Thus does Scieuce oontiniiallj say to us, startled by 
discoyery after disoovery, each more strange than its pre- 
decessor — 

** There we more things in liflaYen and earth, Horatio^ 
Than are dmmed of in your pfaikeophj.** 

In Plate lY., some of the forms of Echinodennata are 
represented. In the right-baud comer m the Kosette 
Brittle-star (Ophwcma roaula), sprawling its snake-like 
arms over a rock. Beside this, on the left, the globose 
criistaceous case of the Comuiou Urchin (^Echinus sjilnvra), 
denuded of its spines, displays the arraugement of its ooa- 
Btitueut plates, aud the form of the tubercles. Above, a 
Purple-tipped Urchin {E. miliana) a mounting the per- 
pendicular rock bv means of its numerous sucker-feet , 
and on the right of this, swimming freely through the 
water, is seen the singular pellucid larva of a Brittle-star. 
The reader must be pleased, however, to understand that, 
whereas all the other objects arc depicted of their natural 
size, this is greatly magnihed ; a violence to nature indis- 
pensable to its representation at all, since it is really nc 
larger than the hole which would be made by a fine needle 
in a piece of paper, or the period which terminates thii 
paiagraplu 
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HRUONmA (InUOmal Warm). 

Few things are more wouderful in the range o\ physical 
acianoe than the fact, that the bodies of living animals 
form the world in which other animals pass thur liyes ; 
and few things are more calcolated to humble the arro- 
gauce of man, and to stain the pride of his glory," than 
the knowledge that he carries about with him, and in him, 
multitudes of creatures that fatten upon his fleshy dwelling 
securely in the midst of his organs and tissues, and riot- 
ing unmolested on his various solids and fluids. At least 
eighteen or twenty species of internal parasites have been 
enmnerated as infesting the internal cavities and tissues 
of the human body ; and almost every other animal has 
species peculiar to itself, as well as some which are com- 
mon to several. 

A few of the more characteristic of these forms we will 
now briefly consider ; and, repulsive as the subject un- 
doubtedly is, we biiall discover not a few proofs of Divine 
wisdom and benevolence in the provisions made for the 
sustenance and safely of vermin so nnprepoasessing m 
these. 

In the substance of the liveri or other cellular organs 
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of the human body, there are freqnentlj fbnnd imbedded 
certain globular bodies of pearly whiteneMy varying in liae 

from that of a pea to that of a large orange. It is :i >im- 
ple bag of membrane, without any orifice or any oxgaoa, 
but filled with albuminous fluid. It exhibits no sign of 
life, no feeling, even when touohed or irritated; but 
if pricked, the cuiUaiued fluid is forcibly bpiiLed out, from 
the elasticity of the membrauoua walls. 

The inorease of this creature, which is known by the 
term Aeephahcystia^ is peculiar. That kind moat fre- 
quently foimd ill the human subject develops buds or 
gemma from the internal surface, which grow into globular 
sacs, and at length separate themselyes and float at liberty 
in the fluid of the interior. These in turn repeat the same 
process, producing a progeny within themselves, and thus 
successive generations are found to exist, developed one 
within another, like those hollow toys which represent % 
firuit, and which, on being opened, reveal a smaller of the 
same kind, that auutiiur, and auotiier, till the exannuer is 
tired of opening. 

Now is this an animal or not f A yery eminent autho* 
rity, Professor Owen, thinks not It seems to me,* he 
observes, **to bu liio.st truly designated as a 'gigantic or- 
ganic cell/ not as a species of animal^ even of the simplest 
kind."* 

Tet how closely this treads on the heels of the C^teftcer- 

ctiSy such as 1-6 often found m vast numbers iu the fat of 
swine, conununicating to it that appearance which is known 
as measly." It is a bladder in all respects like the pre- 
ceding, except that at one part it is drawn off to a length* 

• Gomp. Aiwt. 1. i5 (Edik L). 
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€ned pMnty the very extremity of which is perforated, 
temlng a moath thfongh whioh the juioM of the animal* 
tifiBue are absorbed into the eaa Here, then, are induln- 

table characteristics of a livino^ iiidcpendeiit being. Here 
is a stomachal cavity in which foreign matter is aasimi- 
kled, and this is imbibed through a distinct month. 

But more ; a provision is needed for the attachment of 
the parasite while it is thus drawing its nutriment, and this 
is given in a twofold mode. First, aronnd the sides of 
the extremity of the lengthened neok are placed four otsI 
suckers, adapted for adhering to a smooth surface ; and, 
secondly, arouud the oval aperture there is a double circle 
of minute recurved hooks, which, fixing into the surround- 
ing flesh, anchor the mouth securely, while, at the same 
time, by the irritation which they produce, they cause the 
vital juices to flow more abundantly to the wounded part, 
wad thus increase the sustenance of the parasite. 

Other forms differ from this chiefly in the increased 
number of their organs ; the bladder, for instance, is fur- 
nished with many such heads, as in that species which in- 
ftsts the brain of sheep ; or the head, if single, is a pro- 
trosUe proboscis, armed with many rows of recurved 
spines : or, if there be but one head, and that ai uied with 
but two rows of hooks and one series of suckers, the neck 
is greatly developed and divided into a great number of 
Begnients, while the bladder is diminisbed to a compara- 
tively small swelling at the hinder extremity. 

We are thus brought to consider that horrible pest, the 
Tape- worm {Tama), which consists of a ribbon-like body, 
formed of square flattened segments, sometimes amounting 
to five hundred in number, and attainiug an aggregate 
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length of Bixtj, or even ahuudred feet. When we remem- 
ber that these enormous bodies are supported within the 
intestinal canal of the higher kinds of animals — man 

amono: the nuiiiber — their historv assnmes a strantre 
interest^ comiug, as it does, into such close intimacy with 
our own. 

The joints of the Tape-worm become mudi smaller at 

the fore part, diminishing at length so excessively aa to 
form a very attenuated neck, at the top of which is placed 
a little globose head, furnished with a mouth, two rows of 
books, and four suckers, in nowise differing from those 
organs in the Cysticercus, A head Uke this, however, "sup- 
ported on a neck so slender, would be quit« unable to insure 
secure attachment for the enormous body it is destined 
to support ; additional and firmer anchorage must there- 
fore be provided ; this provision has accordingly been 
made. Upon the margin of each segment has been placed 
a strong and prominent sucker, so constructed as to ad- 
here with a firm gripe to the smooth walls of the intestine 
where the creature has established its abode ; every joint 
is, therefore, safely fixed m sUu^ and it thus becomes no 
easy matter to dislodge a worm like this from its numeiouB 
anchorages."* 

But what is extraordinary and altogether unparalleled 
in the economy of the Tape-worms is this, that while, as 
regards certain organs and functions, each is a single inde- 
pendent animal, in others each is a compound of hundreds 
of distinct animala Thus there is but a single mouth 
and a single alimentary system, while, in respect to the 
reproductive apparatus, eyery one of the segments is a 

* JaPM'flLMtonson Nat. Birt., i IKS. 
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perfect animal, supplied with complicated male and female 
orgaoSy and capable of producing a multitude of fertile 
«ggt, quite indepeiideaU J of aU the other 8egment8» The 
segments that oontiuii mature eggs are usually detached 

from the rest, and separately expelled from the bodj of 

the patient 

We have hitherto spoken of these different forms of 
parssitto w<»*ms as so many distinct species, for so they 
have, up to a late period, been considered by naturalists, 
taking their places in our zoological systems unchallenged 
under not only specific but distinct generic appellations. But 
the observations of an eminent Oerman physiologist, Von 
Siebold^ go far to prove that the Cystoid Worms are but 
the earlier undeveloped stages of the Tsanioid form% and 
not oi^y so^ but that these larval creatures assume quite 
different forms and possess different habits according: to 
the kind ot animal within whose body they live. That, 
lor example, the microsoopie egg or embxyo of a Tcaua, 
evolved in the intestinal canal of a dog or cat, if taken 
with food into the stomach of a rat, finds its way invariably 
to the liver, and becomes a C^sticercus, while if it be 
swallowed by a sheep, it travels by some recondite road to 
the brain, and is transformed into that parasite so fatally 
kuuvv u as producing the " stag<xers,** Caenurus» Let either 
of these now, in turn, be swallowed by the carnivorous 
quadruped, and a Tamkt is the invariable result 

But these facts are so curious that our readers may be 
pleased to read the observaLiuus themselves, as recorded 
by their learned author : — 

I was the first to advance, in the second volume of 
my < Manual of Physiology,* published in 1844, the state- 
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meat that the Cestoid worm, which lira as • paxadte in 
the Urers of rats and mice (the CystieereuB Jmdolaris), 

was nothing but a stray Ta-iaa wiiich had l)eco]no Tesicu- 
lar, and which was in fsMt the Ta]>6-wofi2i of the Cat 
{TmrnacramcoUia), • . . « In the ezperimenta made 
at the Institute of the TJniTerBitv of Breslau, these trans- 
formations took place as soon as tlie Uver of a niouso or 
rat, previously asoertained to contain a Cy^kercus fascia* 
kaiB, had been deyoured bja cat. In the stomaeh of the 
oat, the livers of these rodents were digested, whilst the 
worms contained in them remained unhurt ; tbib parasite 
lost the caudal vesicle ^led with fluid, and was then to 
be seen without a tail in the chyme of the stomach and 
small intestines of the cat, where, finding itself in a suit- 
able place, it became developed in the articulated form of 
a Tape-worm {Tcenia crasstcolUs) with adult sexual organs." 

More recently Dr Yon Siebold has obtained farther r^ 
suits with Cysticercua pisifoi^is, which is frequently met 
with in the coats of the intestmes of the hare and rabbit* 

« These Oystoid worms, the sise of which did not 
exceed that of a pea, and which were still contained in 
the cyst of tiie intestinal membrane, were introduced by 
means of milk into the stomachs of some young dogs, to 
the number of from thirty to sixty individuals to eaoh« 
These d gs were then killed by means of chloroform at 
various intervals of time, and the contents of the sto- 
mach and intestines carefully examined* when the worms 
which had been swallowed as food were readily obserred 
in yarious states of development 

"Two hours after they were swallowed, all the Cystoid 
worms stili remained in the stomach, but in most cases 
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the oyitB in wbioh they bad been enyeloped bad diaap- 
peaied ; at the same time most of the i^ortna which had 

been deprived of their cyst had ilIso lost their termiual 
vesicle, which had either been dij^ested or still adhered in 
fragmenta to the abdomiual extremity. All the worms 
found in the atomaoh, whether with or without their yeside, 
hud their hand and neck withdrawn into the body. 

« Three hours after ingestion tliero were no longer any 
worme in the stomach; they had all passed with the 
chyme from this organ into the small intestine. Then, 
after having lost their cyst and terminal vesicle by the 
digestive action of the stomach, they all, without excep- 
tion, as though feeling themselves at home, had again 
pushed out the head and neck. In all, a dislsnot lesion 
was perceptible at the abdominal extremity, at the point 
where the terminal vesicle had existed. 

In dogs killed several days after the ingestion of the 
Cysttcerci, these worms were found greatly increased in 
size ; the largest had attained a length of three iucbesi 
the smallest of one inch. The body» at first merely 
wrinkled transversely, now distinctly exhibited the arttou- 
latious, and the point torn by the loss of the vesicle 
actually presented a cicatrix. 

After twenty or twenty-five daysy the worms were 
several inehes in length ; they were articulated to the 
extremity of the abdouieii, ;ind the last of their joints still 
bore the cicatrix above mentioned, which was still very 
perceptible ; traoes of sexual organs even were already to 
be discovered in the posterior segments. 

**At the end of eight weeks the worms had attained a 
great length (the longest were from 36 to 3d inches). 
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pletely developed, a great number of oya in a state of 
maturity being coutainod in them. Some individuals had 
already sepcurated their last joints in a perfeotlj mature 
Btato. 

'* In the Cysticercus pmformis thus elongated, I recog- 
nise the Tcenia aevrata of the dog. The extremity of tho 
heady the form of the segments, the nature of the oiganB 
of generation, and, above all, of the mature ovm of thk 
worm, agreed exactly with the same parts of the Tamia 
serrata. There was no longer therelbre any doubt that 
the Cystusercua pmfijrmk of the hare and rabbit is to the 
Tama $errata of the dog what the Chf9tieercui faaeioiaria of 
the mouse aud rat is to the Tcvma crassicollis of the cat. 

« The Tcenia serrata is rarely found in watch-dogs or 
housedogs, but more oommonly in ooursing-doga ; whioh 
is easily explained by the fact, that the latter frequently 
devour the intestines of hares and rabbits captured in the 
chase, and consequently swallow the Cj/sUcercm more fine- 
quently than other dogs/'* 

From these and other carefully oouduoted observataons, 
it seems established that the Cystoid worms are only the 
Cestoids imperfectly developed, their bodies being en- 
cysted in the caudal segment, and this being, as it were^ 
dbcpsioally di8tended.^t The development of the embryo 
into the Cestoid state, or its arrest in the Cystoid, appears 
to depend on the nidus in which it is lodged, and this on 
the habits of the involuntary nurse; if the embryo lodge 
in a herbivorous animal, it becomes only a Cystoid worm^ 

• Ann. deft ScL Nat. Sdfw., xtlL SH* 
f BrGnpentar. 
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bot if it pasB into the oanuY(m>a8 auimal^ it becoinas 
Cestoid 

Besides the staggei^ " our sfaeep-fimners afe bat too 

ffemihar with a disease that occasionally decimates their 
flocks, aud which thej term the rot" It chieiiy attacks 
the sheep when pastured in low wet meadows^ a&d is 
cansed by the excessive multiplicadon of a worm known 
as the Flnke {Distonia he^mticiirn), which infests the livers 
of these aud other animals* It resembles a minute sole^ 
about an inch long, with a sacking disk at each end, eaeh 
of which was formerly supposed to include a mouth 
(whence the name " donhle-montli ;") bnt the posterior 
one has been ascertained to be a simple imperforate 
sucker. From the true mouth proceeds a single digestive 
canal, which soon divides into two main stems, one pass- 
ing down each side, and giving off secondary ramifications 
as they proceed, which branch like the fingers of a hand, 
or the twigs of a shrub, and thus spread over the whoie 
body. As all the branches are ordinarily filled with dark 
bilious matter, thoy can be distinctly seen within the 
peliuoid wiute iiesh, forming two beautifully ramifying 
trees. 

Closely resembling the Fluke in their soft gelatinous 

flesh, their flattened form, and the ramification of their 
digestive canal, are the little worms called Planarias^ that 
are found in great numbers on the submerged Tegetutioii 
of our rivers and pond& They are g^^rally minute and 

black ; but we have some niarine species on our coasts 
that are much larger, aud are ornamentally tinted* 

These creatures, notwithstanding their apparent help- 
lessness^ are found to live on worms or insect larv£B ; 
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neither do they scruple much, if other prey be scarce, to 
eat their fellow-ofeatuim To Aocomplish thia» the Utile 
eannibals are gifted 'with » yery ourious kind of mouth ; 

one, indeed, which has no parallel in any other race of 
beings. This mouth consists of a long Jleshy tunnel) 
plaited like a fan, which can be folded ap or spread abroad 
at pleasure. Should a worm approach, Ms funnel is un- 
folded and a|)})lied around the body of its prey, which, 
thus retained, in spite of all its struggles, is soon sucked 
aikd emptied of its juioea. 

Another circumstance connected with the bistoiy of 
these animals worthy of mention, is their great tenacity 
of life. If a Fianarta be cut in two, so trifling does the 
occurrence seem, that either part moves on as if quite 
unconscious of having lost its better half, and straightway 
can repair the little iucouveniencc thus produced, the 
missing portions soon growing again. 

Nay, sometimes they divide spontaneously into two 
animals, each of which, perfect in all its parts, evinces all 
the powers of the original being.*'* 

An extraordinary creature was discovered by Dr Nord* 
mann, infesting the gills of one of our commonest river 
fishes — Cyprinm hrama — and to which he gave the appro- 
priate appellation of the Twiu-woriii {Diplozoon para- 
doxum). It is not more than one-fourth of an iuch in 
length, but consists of two bodies, precisely resemblmg each 
other, united by a central band, exactly in the manner of 
the SiaiJicsi! y( nulis, whose exhibition oxcitedso much atten- 
tion in Engluiid and America a few years ago. We might 
have supposed that^ like the human monstrosity in ques- 

* Jouea'a " Lecturos ou Natural History," i. 167. 
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tion, the Twin-wonn was formed by the aoddental union 
of two indmdoals, if abundant obserration had not proved 

that this is the common mode of life belonging to the 
species. 

Each portion of the animal is complete in all its organs 
and economy ; poasesRing its own sets of suoken, its own 

month, its owu digestive canal, with its tree-like ramifi- 
cations, its own perfect generative system, and its own 
elaborate series of vascular canals^ — every organ or set of 
organs in the one-half finding its exact counterpart in the 
other. 

It scarcely detracts from the marvellous character as- 
sumed by this Twin-worm/' that^ according to recent 
observations, the two halves have already enjoyed a phase 

of oxisteiice as distinct individuals. The organic unioa, 
or fusion'' of two such individuals, is necessary to the 
development of the generative system, which, up to that 
event. Is wanting in each constituent half 

All the intestinal Worms that we have been speaking 
of exhibit a low degree of organisation, and a very simple 
structure. No nervous system has been detected in them ; 
and the digestive canals are simple excavations in the soft 
pulpy flesh of the body, without any orifice for the dis- 
charge of excrementitious matters. But there are other 
kinds in which a much higher type of structure obtains ; 
the nervous and muscular systems are distinct ; the diges* 
tive canal is a tube, isolated in the midst of a visceral 
cavity with a proper outlet ; and the reproductive appa- 
ratus is distributed to distinct sexual individuals. 

To this tribe belong the various sorts of Thread-worms, 
not a few of which infest the human body. The oommoa 
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Bound Worm (Aicaria lumhrieoidea)^ so freqnentlj found 
in cbildFen, is a familiar example. Profeesor Owen gives 
some curious details of the fertility of tins species, which 
might well terrify us, but for the refieotion with which he 
subaequenUy conaoles na ''The ova are arranged in 
the OTarian and nterine tubes, like the Howers of the 
plantago, arouud a central stem or raciiis. There are 
fifty in each circle — that is to saj, you might count fifty 
era in eyery transverBe iection of the tube. Now the 
thickness of each ovum is j^th of a line, so that, in tlio 
length of one ime, tiiere are 500 wreaths of 50 eggs each, or 
25,000 ^(gs I The length of each division, or horn of the 
nteroB, is Id feet or 2304 lines, which for the two horns 
give a length of 4608 lines. The eggs, however, gradually 
iucrea&e m size, so as to attain the thickness of i^th of a 
line : we^ therefore, have at the lower end of the horn sixty 
'wreaths of ova in the extent' of one line. The average 
luiinbci' through the \vhule of the extraordinary extent of 
the tube may be taken at 14,0UU ova in each line, which 
gives mHy-fawr mUUom of ova in the mature female Amsam 
iumMcoides I 

** The embryo is not developed within the body in this 
species ; the ova may be discharged by millions, and most 
of them must| in large cities^ be carried into streams of 
water. An extremely small proportion is ever likely to 
be again introduced into the alimentary canal of that 
species of animal which can afford it an appropriate habi- 
tat. The remainder of the germs doubtless serve as food 
to numerous minute inhabitants of the water ; and the 
prolific Entozoa may thus serve these little creatures in 
the same relation, as the fruitful Cermlia in the vegetable 
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kingdom stand to highw animals, and minister less to the 
perpetuation of their own species than to the aostenanoe 

of man.** * 

The researches of MM. £rcolani and VeDa^f on the em- 
hryogeny and deyelopment of the Nematotd (thread-like) 
Intestinal Worms, have rerealed some details whidk, though 

not so 8tartlin<2: as those discovered bv Dr Von Siebold on 
the TasnioidB, possess considerable interest 

The Thread Worms do not undeigo a tme metamor- 
phosis ; the changes ohserrable in the emhryo are only 
pluises of developments ; but as in the Tieuioidis the geiie- 
rative organs are the last formed, and are not perfect till 
the complete development of the animal. 

The cessation of movement and the fluidity of the 
body in the Neimtoids are not sufficient signs of the death 
of these animals, as they recover from this state as soon 
as they are placed in warm water ; even in Uie state of 
embryos, although completely dried up, they return to life 
very quickly by this rneaus. The Nematoid worms con- 
sequently die with great difficulty ; the ova and embzyos 
are endowed with a marvellous tenaeity of life ; they even 
exhibit signs of life after immersion for six days in alcohol 
of 30 degrees. 

" This tenacity of lile, joined with the power of develop- 
ment of the ovum when placed in circumstances diflerent 
fh)m those in which it lives naturally, besides giving evi- 
dence of new and important facts, destroys the strongest 
ailments employed by many naturalista in &vottr of 

*Compu Anat. ; L 79. (Ifidit i.) 
f OomptM BmmIub, Mth Ainil 18M. 

t JSTefanycRir. a totnl differenoe of form lietwoan pwent and offiquringL 
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**The ova of the Neinatoids, after paBsiug into the bodies 
of animals with their food, insinuate themselves into the 
walJs of the intestliie, so that their pieBenoe completely 
esoapes dstectioD. In this position these ote undergo a 
sort of incubation, and the embryo becomes suffieiently 
developed to return into the inteetinal cavity, where it ia 
afterwaids to paw its lifis.*' 
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Annelida i^Wormy 

Thb forms of animate exiatenoe which we have briefly 
examined in the previous chapters, may be likened to the 

humbler ranks of society ; the Vertebrata are certainly 
the aristocracy ; but between these there ranges a great 
middle class, the most populoa% the most ingenious, and 
in some tespects the most interesting, of the whola They 
constitute the important divisions which naturalists term 
Abticulata and Mollusoa. 

We have alluded to the populousness of these sections : 
a single subdiviuon of one of them (Insbots) is belieyed 
to be at least twenty times as numerous in species as all 
other animals put together.* 

We do not expect our readers to study technical zoology 
at the breakfiuBt^table;, nor to make a dish of prawns the 

• SoaoM yeara ago, anemixkent aoologist gave th« ftdlowing table as Uatatl 
mate of the piobeiUe uuniber cC «iktlxig spedet ef •afanal^ dedaoad fton 
fikots andprinoiplee theo known Later dieoofwke tend to iuconaae nth« 

than to diminiBli the eetimatc 

Qtiadrupede 1,200 Worma ^ ^ ... 2,500 

Birds 6,800 BadiaU ... 1,000 

Reptilos ... 1,600 Polypes, &c 1,530 

Fishes ... ... ... 6^000 Testacea 4,M0 

Inaeota 650,000 Naked Tteteoe* ... • 600 

maUtigiii aggregatoof 8177,000 qiedea. (S«alziaon*a ''Oeog^ and CiMtft o 

Qnadrapdr^'^Ikia) 
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text of a leotare ; but still, if the funotion of the pelate 

have not utterly extinguished that of the eye, they can 
scarcely have picked one of those dainty animals to pieces 
without having observed that it is encased in a sort of 
armour composed of many rings^ the edges of which over- 
lap, and which thus work one within the other. This 
circumstance forms the most proiiiioent characteristic of 
a grand division of living beings, which are thence called 
AsNULOSA (ringed), or Artioulata (jointed). Another 
mark of distinction is that their skeleton is external ; the 
outer skin, hardened in most oases into a homy crust, 
affording attachment to the musoles, and giving by its 
solidity and resistance precision and force to their con- 
tractions. In some oases, indeed, this structure is less 
obvious, the skin being rather membranous than crosta- 
ceous, but even there it is more tough and leathery than 
the internal parts. 

Bat the most important distinction of all, though it is 
one which 16 appreciated only by the anatomist, is the 
condition of the nervous system. That remarkable sub* 
stance, neuriM — ^which is the material seat of all senaatiofn, 
and the proximate source of all motion, the ultimate link 
of matter, whereby the spirit lays hold of it — ^is either 
not diBcemible at all in the inferior creatures m have 
been considering, or else exists only in the form of den- 
der threads, without any centres of accumulation. We 
now no longer find it in this rudimentary condition. In 
the Articulate animals there is a distinct arrangement of 
the nerves, which, in general, run down the middle of the 
body in two parallel cords, united at certain intervals by 
knobs or aggregations of the nervous substance, called 
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gaii^^lions, which send forth ramifying threads on each side, 
thus distributing]^ sensibility to all parts of the body. 

There is in all these creatures a distinct head,* for- 
nished with yariotis oigaos of sense ; and for the su^ jly of 
these the nervous matter is more abundant there than in 
other partSy forming a thick ring round the gullet and 
uniting into an enlarged ganglion aboye it. In confer* 
mity with this concentrated condition of the nerroiis sys- 
tem, the animals with which we have now to do display a 
perfection of sense, an energy of motion, and a yersatilitj 
of instinct^ which are unknown to those ranks that are 
below them In the vital scale. In all these qualities, as 
well as in the physical peculiarities which we have enu- 
merated, there exists considerable diversity ; so that the 
great division before ns is naturally divided into several 
subordinate, but still important groups. 

We cannot in these pages review every link in the vast 
oiiain of Nature, though we may safely predicate that 
there is not one which would not well repay the investi- 
gation by some fresh evidence of tiio perfections of the 
Godhead ; not one which would not testify with fulness 
and deaniess — 

'* The haud that made us is divine 1 " 

The humblest class of Articulated animals is that of the 

Worms (Annblida), which are not very remotely separ- 
rated from those lengthened forms of EoBiNOj>fijm4TA, 
which we lately considered. An Earth-worm or a Leech is 
not^ indeed, an articulate animal, strictly so called ; but it 

• In novae of the WonMS, indeed, as well as iu the Rotifbha, the head doc* 
not exist in. its ordinary distinct form, but th% ozyausof MOM agofmnmt, 
•ad the wseptiaa ii more apparent than reaL 
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number of rings, which, partially dipping one within the 

other, impart the puvvcr of alternate contraction and eloii- 
gatiou, which is so remarkabto in these creaturea, 

Soaxcelj a stogie oyster oan be dredged firom deep water 
" oop eoially if the ground be rocky — ^whidi Is not more 
or less covered witli shelly tubes, that sprawl and twist 
over its surface in Tarious oontortions, so firmly adhering 
to it as not to be removed without fracture. Stones^ 
pieces of crockery, broken glass, and all sorts of shells, 
are liable to be overspread with these white pipes, after 
they have been immersed a short time in the sea ; and 
similar structures occur, of a smsller kind, about the 
pebbles that lie on the shore near low-water mark. The^e 
are the dwellingii oi marine worms called Serpuice, 

If we select a shell on which is seated a duster of 
these pipes, and put it into a basin of sea-water, we shall 
soon be delighted with a brilliant spectacle. Let us sup- 
pose the tubes to bo of that kind which is about as thick 
as a tobacoo-pipe, which is adherent for the most part of^ 
its length, but rears upwards at its extremity, and displays 
a smooth circular uiuuLli QScrpuia coutu? tupUcata). Down 
in the depth of the interior we presently discern what 
xesembles a cork of a bottle, gradually pushed up tali it 
reaches tiie oriiice, which it accurately fits. It is a conical 
stopyior, of a brilliant scarlet hue, marked with a number 
of n lged lines all diverging from the centre. 

The stopper still emerges, and we see that it forms the 
end of a long slender stem, which is slowly pushed out to 
make room for other c merging organs in tlio form of a 
double §ui of scarlet threads radiating from a sort of 
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oallar, and arranged somewhat like two petab of a flower, 

with a deep bend or sinuosity where they iniite. 

The extreme beauty of the diapiay canuot but eiicit 
our admirati<m ; we raise a finger to point ont some par- 
ticular item to a companion, when, lo ! the whole apparatus 
disappears like a vision ; with the speed of thouj::ht tiiu 
whole has been retracted into the pipe, the stopper enter- 
ing last of all, and tightly closing the aperture 

Our friend Serpnla is an exceedingly prudent personage, 
and will not soon emerge from hib isUiiU^ t astle again, 
after receiving such a fright as the lifted tiugor gave to 
bis sensitive gan^ia ; and when he does, it will not be 
without great caution. Meanwhile, as we are waiting hia 
reappearance, we will briefly discuss some points of his 
organisation. 

Those beautiful fian-shaped petals are gills^ the breathing 
organs of the animal, whereby he derives from the sea- 
water the oxygen necessary for the renewal of the blood, 
which is constantly exhausted in the building-up of the 
various tiasuea Their situation at the anterior extremity 
of the body is a wise provision, since they can by this 
arrangement be periodically bathed in the surrounding 
water^ with the least possible exposure of the animal. 
In other species^ however, which do not inhabit tubes, the 
gills are situated on other parte of the body. Thus in the 
common Lug (Aremcola)^ or Mud-worm, so well known to 
eyery fisherman for its value as bait, the gills form little 
tufts of a crimson hue on the rings of the middle part 
only. While on the exquisite Leaf- worms (Phyllodoce) 
they resemble heart-shaped leaves, arranged in a row on 
each side throughout the entire length. 
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That 8in<rular stopper, of which the fiiiiction is so manf* 
fest, is one of a pair of tentacles ; organs which in general 
are exactly alike. Here, however, one is destined close 
the orifice, and as one only could perform that office, the 
other is quite plain, a simple thread, while this is enlarged 
into a oouical plug. What wise contrivance is manifested 
here ! 

We wondered at the extraordinary rapidify with which 

the timid animal disappeared on alarm, and are cnrions 
to know the mechanism by which it is effected. Each of 
the rings of which the body is composed carries on each 
side a little wart-like foot, within which is a bundle of 
homy bristles, like the filaments of a hair-pencil, capable 
of being protruded and withdrawn. The microscopic 
structure of these is most elaborate^ but we cannot detail 
it here ; it may be sufficient to say that it is by the pro- 
trusion of these pencils in turn, which press backwajtis 
against the sides of the tube, that the animal pushes its 
foreparts out 

But the retreat requires a more powerful machinery fat 

its extraordinary floetuess ; and this deserves a more close 
investigation. On carefully examining a Serpula recently 
dead, we observe, by means of a lens, a pale yellow line 
running along the upper surface of each foot, transversely 
to the leuLrth of the body. Tins is the border of an ex- 
cessively delicate membrane, and on placing it under a 
high power (say 300 diameters) we are astonished at the 
elaborate provision here made for prehension. This yellow 
line, which cannot bo appreciated by the unassisted eye, 
is a small muscular ribbon, on which stand up edgewise a 
multitude of what we may call combe, or rather Bab> 
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triangular plates. The edge of each plate is out very 
regolarlj into six sharp teeth, which cuire in one direo- 
tion, and one other, eurred so as to faoe these. The 
combs stand Hide by side, parallel to each other, along the 
whole length of the ribbon ; and there are muscular bands 
or fibres seen affixed to the smaller end of erery plate, 
wbich doubtless give it independent motion. We hare 
counted one hundred and thirty-six plates on one ribbon ; 
there are two ribbons on each thoracic segment, and there 
are seven sach segments; hence we maj compute the 
total number of prehensile comb-like plates to be about 
one thousand nine hundred, each of which is wielded by 
muscles at the will of the animal ; while, as each plate 
carries seven teeth, there are between thirteen and four- 
teen thousand teeth hooked into the minute cavities and 
rouo^hnesses of the interior surface of the cell, when the 
animal chooses to descend. No wonder, with so many 
mnsoke wielding so many grappling hooks, that the ra- 
treat is so rapidly effected ! 

The bundles of bristles which line the wart-like feet, 
are very extensively found in this class of animals ; and 
In some species they exhibit strange and singular forms, 
resembling the fantastic but formidable wei^ns of some 
semi-savage people. Thus in a flat scaly worm {Pulyiwe)y 
common enough under stones at the water's edge, the 
armoury consists of several sorts of weapons. Fixsti there 
are long lances made like scythe-blades set on a staff, 
with a hook at the tip to capture the fleeing foe, and 
bring him within reach of the blade. Among them are 
others of similar shape, but with the edge cut into deli- 
eato shaitti^ notches, which run along the sides of the 
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bbde^ like thoie on the edge of our TCaping-hooks. Tbeee 
are chiefly the weapons of the lower bundle ; those of tho 




upper are still more imposing. The outmost are shorty 
ouryed elubs^ armed with a row of shark's teeth to make 
them more fatal ; these surround a cluster of speaiSi the 

long heads of which are furnished with a double row of 
the same appendages ; and lengthened scimitars^ the 
ounred edges of which are cut into teeth like To 
add to the effect, imagine that all these weapons are 
forged out of the clearest glass instead of steel ; that the 
larger bundles may contain about fifty, and the smaller 
half as maajy each ; that there are four bundles <m every 
segment, and that the body m composed of twenty-five 
such segments ; and you will have a tolerable idea of the 
garniture and armature of this little worm, that grubs 
about in the mud at low-water mark. 

Some of the Worms, both of the sea, and of fresh- 
waters, manifest a singular power of self-multiplication. 
In oae or two species of ByiUSf and in some of the gen«is 
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Naisy the last segment of the body increases in size, and 
becomes marked with segments, which grow more and 
more distiiiet ; in time, a head begins to form at the ante* 
rior end, which is fhrnished with antenn». At length 
this strancrely-made animal breaks off from the parent, 
and enters upon an independent existence. The tacts 
have been denied ; but we can give the testimony of per- 
sonal observation to their tmth^ having witnessed the 
process in both the genera above mentioned. 

Manj of the marine Worms are remarkable for gor- 
geousness of colouring ; and not a few display opaline 
reflections and metallic changes of hue of great splendour. 
There is a species, by no means rare on our coasts, called 
the Sea-Mouse {Aphrodite), which rivals the humming- 
birds in the magnificence of its array. It is a curious 
ammal in many respects. The form is unusual, at least 
in this class, being somewhat oval ; it is a flattened, un- 
shapely creature, about an inch and a half in breadth, 
and some three or four inches long, of a dusky brown huOi 
except at the ^tfdes, which are clothed with a dense coat 
of long, slender bristles. It is in these that the creature's 
glory resides. This clothing rejects the most glowing 
prismatic colourSj crimson, scarlet, orange, yeUow, green, 
blue, and purple, ever varying according to the angle at 
which the rays are reflected to the observer's eye. Thus 
are verified the lines so familiar to our infancy : 

** Let me be dressed fine as I will. 
Flies, wtrma, andflowen, exoeednMitill.'' 

In another allied species the side bristles exhibit a 
structure, which admirably adapts them for weapons cl 
defence. The tip of each bristle is a bari)ed spear, being 
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beiot on two mdm with nameroiit poiuts directed batik- 
wards. As these bundles of spears are retractile, howevery 

the tender ilesh of the auimal would be liable to laceration 
when they are withdrawn into the interior of the foot ; 
but a beautifiil provision is made to meet this emergency. 
Each of the barbed javelins is fnmished with two mem- 
braneous bladcb, bctvveeu which it is enclosed, in repose ; 
these prevent the points from coming into contact with 
its own flesh, while they readily open, and offer no impe- 
diment to the extrusion of the weapon. 

In the commuu Earth-worm (^Lumhricus), the rings are 
very numerous, and each ring is furnished with eight 
retractile bnstlesi by means of which it traverses its long 
burrows. Mr Charles Darwin has satisfactorily proved 
tliat earth-worms are most valuable agents in fertilising 
lands, especially in undisturbed pastures, gradually cover- 
ing the surface with their castSj and thus forming a layer 
of finely pulverised earth of the richest character. A 
held which had been limed was examined after about 
eighty years, when the lime was found to be evenly 
covered, to the depth of thirteen inches^ with this animal 
mould.* 

The Leeches {JJu udo, d:c.) are not provided with bristles 
for locomotion ; but a compensation is given them in the 
form of a sucking disk at each extremity. They move, 
as is well known, by the alternate adhesion and detach- 
ment of each sucker. The Medicinal Leech (H. medUci- 
nalis) performs its useful ofi^cCi under the concealment of 
one of these suckers ; and hence its mode of action is not 
generally known. Its mouth is furnished with tbree 
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sdmU 80ini-OTEl tubercles arranged in a triangle, the npper 

edge of eacli tubercle bcmg cut iutu uuuute but bhaiply 
serrate teeth. When a vacuum is made beneath the an- 
terior Bnokery these tuberdoB are brought into eloee oon- 
taot with the skin of the patient : proper muscles then 
Butvo them to and fro in a saw-liko fashion, when the 
minute teeth presently cut througli tlic skin and superfi- 
eial vessels^ and the blood flows profusely^ under the at- 
moepherio pressure, into the stomach of the Leech. 

It is very remarkable that blood i.s not the natural {uod 
of the Leech ; and that the fluid which it so greedily 
swallows does not pass into the intestine, but remains in 
the stomach for many months ; and, what is still more 
curious, it does not coagulate during the whole of that 
time^ as it would do in an hour if exposed to the air, but 
continues to retain its fluidity. Hence it has been not 
unreasonably concluded that this habit is rather a special 
provision ordained by the Divine mercy to render these 
creatures subservient to the alleviation of human sufiering 
than necessary to supply the wants of the animals them- 
selves. 

We must not, however, suppose that the convenience, 
health, or safety" of man is the only object of the crea- 
tiTo wisdom of God. There are numberless provisions 

expieisbly made for the comfort and wellbeinp; of the in- 
ferior creatures themselves ; and no creature is so mean, 
worthless, or humble, but it has been the object of His 
paternal care in multitudinous instances, a few of which 
only, doubtless, we are cognisant of. Two or three ex- 
amples of benevolent foresight and curious coutrivance 
have been mentioned in this paper, and the enumeration 
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might be extended almost ad lihitum: but these are snffi- 
oient to shew that God cares not only for sparrows, but 
eyen for worms also. 

What, then, shall we infer from hence f Shall we 
take up the infidel sentiment of the poet, so unjustly be- 
lauded — 

" lie Hccs with iqvAil eye, as God oi all, 
A hero parish or a q)iuix)w fall ; 
Atoms and (lysteiM into nii& bittrd^ 
And now a Ivabbte basrt» Mid noir « werid t** 

Naji rather, let our comfortable concluBi<m be^ that whidi 
the Lord Jesng teaofaes us to draw ftom analogoos ex- 
amples : " If God therefore so clothe the grass of the field, 
which to-day is, and to-morrow is cast into the oven^ shall 
he not tmfcA mort clothe you t*' Ye are of motv iioIm« 
than many sparrowa.'* 
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CHAPTER XY. 

Myriapoda {Centipeckay 

Tbbbb ifl a small claas of animals, ikmiBar enou^^ to 
because several species are common in erery gardmi, 

■which seem but slightly removed above the Annelida we 
lately coimdered. If we take one of the many-noged 
sea-wormsy a Nerm or a FhifllotUfce, for ezampley aad 
compare it with a Seohpendm from beneath a alonie, or a 
Jnlm from a decaying tree, wo shall be at once struck 
with the resemblance in structure between the two forma ; 
the leading character in each case being that the gvsalij 
lengthened body is composed of numerous segment^ eaoh 
the counterpart of the others^ and each bearing a Ijatcsi^ 
pair of short limbs. 

The limbs in, the Myri^fKxl axe made of distinut joi«^ 
which is not the ease with the Annelid ; the integument 
of the body is of a lirDier and muro Jioruy character ; and 
^e stiff segments are separated by a thin flexible mem* 
brane^ so that eonstdeiable freedom of motion is allowed j 
but these modificatiioiis have respeot mainly to the Wfhm 
of action of the animal, which is terrestrial ; a greater 
degraa of firmneis and compactness being necessary fyc 
Tigofons morements on the solid ^arth, than for thois 
performed in wati»v . < . . w 
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Air now becomes the medium of respiration, and, ao- 

cordingly, this functiou is Ciirried on by a new set of 
organSi called travhece. These are pi])es which ramify 
throughoat the whole body, communicating with the at- 
mosphere by certain minute orifices {sptradei)^ situated 
one on each side of every segment. 

There is considerable diversity between the animals of 
this class in organic deyelopment The feeble inert Juhu 
is but little eleyated above the Worm ; its body being 
divided into forty or tii'u segments, each ul which carries 
two pairs of minute and powerless feet. Its mouth is 
furnished with a pair of homy plates, with toothed edges, 
which are brought into contact by a movement from right 
to left. The head bears a pair of thread-like horns, evi- 
dently oigans of sense ; these are shadowed out in the 
appendages of the heads of many Annrlida ; but being 
now, for the first time, distinctly jointed, a new name is 
given them, — that of antennae These oigans hencefortli 
ooonpy an important place in the economy of the Abtiov* 

LATA. 

In the Centipede (^Scoloptndrd)^ we have a much more 
vigorous and formidable creature. The most obvious 
diange from the Mub is the concentratiou of its parts ; 
the segments are greatly reduced in number, but propor- 
tionally developed in size ; they are furnished with more 
powerful musdesy and each bean but a single pair of 
limbs, which are longer, more distinctly jointed, and en- 
dowed with greater powers of motion. } besides the cutting 
blades, with whicli the mouth is armed in common with 
tlM Julus, the Scolcpendra is endowed with peouliacr 
weapons of effenoe in the form of a pair of stout oorred 
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pointed fangs, working transversely m front of the heacL 
£aefa of these fangs is perforated, and bears a bag of lini- 
lent poison, which is tnfdsed into the wound made by the 

point, exactly like the venom of the viper. The fangs 
are moved by very powerful muscles, so that, wielded bj 
an animal of acute perceptions, and of considerable 
strength and swiftness, it may be reasonably expected 
that they become the ministers of speedy death to multi- 
tudes of insects on which the Centipede habitually feeds. 
Even man has learned to dread their power f the specieB 
are numerous in all tropical countries, where many of 
them attain a large size ; not infrequently being seen a 
foot in length, and an inch in breadth ; the bite of theae 
spesies is much more formidable than the sting of the 
Scorpion, always producing fever, and sometimes death. 

As if tiiiis were not enough to make the Centipedes for- 
midable, some kinds appear to be endowed with t^t 
mysterious power, possessed by certain fishes also, of 
communicating electric shocks to other creatures. A 
smart discharge, quite sensible to the human nerves, is 
said to be given by GeophUus electricuSf a lengthened slen- 
der iq»ectes, not uncommon in our gardens. This same 
species is also luminous in the dark, giving out a pale 
blue gleam from every part of its body. We once had an 
<^portttnity of making some observations on this interest- 
ing luminous creature, which are recorded elsewhere,* and 
to which we therefore refer our readers. 

The animals of this class undergo certain changes of 
form in their progress from infancy to the adult condi- 
tion; theaOi however, can scarcely be called metamor> 

« &)ologi8t> for im, p 160. 
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phofiia. They rather consist of a progressive increase of 
the number of limbs, aud of segmeDts. At birth, the 
Julus k defltitttte of Umbe^ which do not appear till after 
the first moult. Three pain are now developed, and with 
these the Httle creature iiiu^st be content until the second 
xooulty after which it posseasea seveu pairs. These are 
placed on the forerooat acgmentB, the posterior ringg 
beings as yet, destitute of limbs. The third moult ocoars 
when the annual is a month old ; it has now twentj-two 
segmeuta, and twenty-six pairs of feet. Thirty-six pairaof 
fset signalise the fourth moult ; and after the fifths there 
are forty-three pairs, and thirty segments. Finally, in 
the adult c Diidition, thirty-nine segments are distiugui&iied 
iu tha mai% aud sixtj-four in the female.* 
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CHAPTER XVI. 
Iksma (Imeetsy 

Wb have now to do with a host uf creatures, which, 
tiiough of minute dimensions, are sutiiciontlj conspicuous 
in many aspects to have been objects of popular interest 
in all ages. We find no longer the soft golatinons bodies, 
sluggish hahits, and indeterminate forms, which have so 
g^enerally characterised the races through which we havo 
passed ; bat actiye and agile animals, of firm and solid 
parts, famished witii well-appointed limbs, liberally en- 
dowed with organs of sense, in full variety and perfection, 
and displaying a versatility of instinct, and a measure of 
int-elligenee that would scarcely be surpassed by the 
noblest of the brute creation. The mailed and powerful 
Beetle, the soaring Butterfly, the predaceous Dragon-fly, 
the industrious Bee, the sagacious Ant — ^are representa- 
tives of the Class of Insbotb. 

The unparalleled number of species included in this 
division, and the consequent abundance and variety which 
exist in the details of structure and habits, render it 
difficult to give anything like a popular view of tbe whole 
Class within reasonable limits. Probably above 150,000 
gpecies of Insects exist in the cabinets of European collec- 
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tions ; by which word "species'* we mean animals as 
distinct from each other as the iiat from the Mouse, or 
the Blackbird from the Thrush ; races of animaJs, each of 
which has descended from an original first parent, created 
distinct and separate at the beginning of tlie worhi. 

Insects are composed of rings, or annular segments^ 
like the Annelida ; and a caterpillar^ which is an immar 
tiire butterfly or moth, is much like a Worm ; but in the 
full-grown Insect we see a manifest condensation of form, 
the segments being generally compacted together, except 
at two points, where division is very manifest Thua^ if 
we look at a Wasp, we see that it is distinctly divided 
into three portions, the head, the trunk Qhorax)^ and the 
body (abdamn) ; separated by constrictions so deep as 
nearly to cat off the mutual connexion of these parts. All 
perfect or full-grown Insects shew the same divisions, 
though not commonly so strongly marked. The appella- 
tions Insecta" and Entoma (whence enUnnology) have 
been hence given to the Olass, these Latin and Qieek 
terms signifying ** cut into/* 

The perfection which is bestowed on the organs of sense 
in these animal b> especially when we consider their minute- 
neat, is calculated to fill us with adoring admiration of the 
skill of " the Great Workmaster." Take en example from 
the eyesj which are of several kinds, evidently designed 
for distinct modes of vision, of which we, who have but 
one sort of eyes, can form no adequate notion. The Bee 
and many other insects have on the crown of the head a 
number, usually three, of simple glassy eyes, set like 

bttU's-eyes in a ship*8 deck ; and besides these a great 
compouiul eye on each side* consisting of a multitude of 
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lenses aggregated together upon the same optic nerre. 
The microecope rereale to us that the compotind eye of 

an Ant contains fifty lenses ; that of a Fly, four thousand ; 
that of a Dragon-flji twelve thousand ; that of a Butterf!}^ 
seTenteen thousand ; and that of a species of Afordelia (a 
kind of beetle), the amazing nnmberof twenty-five thou- 
sand. Every one of these rep^iilar, polislied, and niaay- 
aided lenses, is the external surface of a distinct eye, fur- 
uished with its own iris^ and pupil, and a perfect ner- 
▼ons apparatus. It will thus be seen that each hexagonal 
facet forms a transparent horny lens, immediately behind 
which is a htyer of pigment diminishing to a point in the 
centre, where it forms a pupil ; that behind this a long 
six-sided prism, answering to the crystalline and yitreous 
humours in the human eye, extends, diminishing to its 
lower extremity, where it rests upon the retina, or net- 
work expansion of the optic nerve. Some of the minuter 
details of this exquisite organisation are still matters of 
cunflictiug opinion ; hut these we omit, as our purppse is 
rather to convey to our readers a general idea of the 
structure of this complex organ of vision. ''This alao 
Cometh forth from the Lord of Hosts, which is wonderful 
in counsol and excellent in working." (Tsa. xxviii. 29.) 

With veiy few exceptions, the animals of the previous 
Classes are confined to the waters ; the density of such a 
medium being requisite for the support of their soft and 
feeble bodies. But the bulid external investiture of 
Insects^ and their well-jointed limbs, impart to them suffi- 
cient firmness and precision of motion to range the earth 
and air ; many species being endowed with orii^ns which 
enable them to swim, run, or fly at their pleasure. Pro- 
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foesor Owen thus eloquently speaks of the vaiious poweiai 
of these inde^Ektigable little creatures :— 

SoDW traverse the aiirfaoe of the earth with a sao- 
eeeeioii of etepe too swift for definition ; some by leaps so 
extraordinarv as to have excit-ed the powers of the dvna/- 
mical oalculator from the eariiest perioda The waters 
also have their ioseot popnlatiott, some swiftly cleaying 
the dear element, some gyrating on the suriaee, while 
others creep along the bottom. Nor are the activities of 
the aquatic insect confined to that lower sphere. The 
NqWf or the Dfflmmy at the same time^ may possess its 
organs of creeping, of bun'owing, and of flight ; thus, like 
Milton's fiend, it is qualified for difiereiit elements, and 

— ^— *TliQ«i|^iMthl^ nragh, d«nack ornmt, 
With bead, hands, wiQge» or fiMfc» pamam tts way, 
And swims, or sinks* or wadss, or crespSp or flies. * " * 

The mnsonlar strength of insects is immense. We 
once were surprised by a feat performed by a Beetle 
{Oryctea mocnum) common in the United States. We had put 
the insect, for want of any box at hand, beneath a quart 
bottle full of milk upon a table, the hollow at the bottom 
allowmg him room to stand upright. Presently, to our 
surprise, the bottle began slowly to move and glide along 
the smooth table, propelled by the muscular power of the 
imprisoned insect, and continued for some time to pcraiu- 
bulate the surface, to the astonishment of all who wit- 
nessed it The weight of the bottle and its contents could 
not haye been less than three pounds and a half; while 
that of the beetle was about half an ounce, so that it 
readily moved a weight 112 times exceeding its own. A 

•Oomp. Aosi. i. 218. 
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better ndticn than figares oea ooawej wUl lie obUuoed of 
this feat by supposing a kd of fifteen to be impriaoBed 




1 



Otyctea maimon. 

under tbe great bell of St Paul'e, whieh weighs IS,000 
lbs., and to moTO it to and fro npon a amooth paTement 

by pushini: within. 

Mr Newport has given other inatanoaa of inaect-power 
equally remarkabkL HaTing once faatened a email kind 
of Caralnis, an elegantly formed Gronnd Beetle, weighing 
three and a-half grains, by a silk thread, to a piece of 
paper, he laid a weight on the latter. At a distance of 
ten inehea from ita load, the insect was able to drag after 
it, up an inclined jdane of twenty-fiTS degrees, veiy neaiiy 
eighty-five grains ; but when placed on a plane of five 
degrees' inclination, it drew after it one hundred and 
twenty-five grainy ezoluaiyeof the friction to be OTeroome 
in moving ita load, aa though a man were to drag up a 
hill of similar inclination a waggon weighing two tons and 
a hali^ having first taken the wheels aS, 
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Aeoording to the same ezoellent aathoritj, the Stag 

Beetle {Lvcanm cei-vus) has been known to gnaw a 
an inch iu diameter through tlie side of an iron canister 
in which it was confined, and on which the maiks of its 
jawB were distinctly visible, as proved by Mr Stephens, 
who exhibited the canister at one of the meetings of the 
Entomological Society, 

Let ns look at the powers of Insects exercised in the 
act of flying. The Honse-flies (Mtaca domntica), that 
wheel and play beneatli the ceiling for hours togctlier, 
ordinarily move at the rate of about five feet per second ; 
bnt if excited to speed, they can dart along through thirty- 
five feet in the same brief space of time Now in this 
period, as Kirby and Spence observe, "a race-horse could 
clear only ninety feet, which is at the rate of more than 
a mile in a minute. Our little fly, in her swiftest flighty 
will in the same space of time, go more than one-third of 
a mile. Now compare the iiiinu iise difference of the size 
of the two animals (ten millions of the liy would hardly 
counterpoise one rae«r), and how wonderful will the velo- 
city of this minute creature appear ! IMd the fly equal 
the race-horse in size, and retain its present powers in the 
ratio of its magnitude, it would traverse the globe with 
the rapidity of lightning."* Some of the flies that haunt 
our gardens shoot along so rapidly that the eye cannot 
follow them in flight. 

Nor are these tiny creatures less masters of the arts of 
running and leaping. De Lisle mentions a fly so minute 
as almost to be invisible, which ran ne:.rly six inches lu a 
second^ and iu that space was calculated to have made 

* Iiitrod. to Enfeomokgy; 
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one thousand and eighty steps ! This, aoeordfaig to the 
calculation of Kirby and Spence, Is as if a man whose 

steps measured only two feet, should run at the incredible 
rate of twenty miles in a minute. 

Every one has had occasion to observe, not always 
without an emotion of anger, the leaping powers of the 
Flea (^Pulex irritans). A bound of two hundred times its 
own length is a common feat ; aa if a man should jump 
twelve hundred feet, or a quarter of a mile 1 What a pity 
that Insects were not allowed to be competitors in the 
athletic games of old ! 

With regard to their organisation, all Insects in tho 
mature state are armed with three pairs of legs ; which 
are divided into several parts, as, the hip, the thigh, thi' 
shank, and the foot, by distinct hinge-joints : the fool 
itself {farmii) consists of several jointed pieces, and is 
usually terminated by two hooks^ and often furnished with 
adhesive pads, or other organs accessory to locomotion* 
In most of the tribes there are also wings, two pairs in 
general (but in one extensive Order the hinder pair is 
obliterated) ; each of these organs consists of two films of 
highly elastic membrane, stretched over a frame-work of 
strong tubes, as the silk of an unibrella is expanded over 
its ribs. In the Order CoUopttra (Beetles), the fore pair 
are thick, leathery, and opaque, chiefly serving as shields 
to protect the hind pair in repose ; and in some other 
Orders they are somewhat coriaceous ; while in the beau- 
tiful Lepidoptera (Butterflies), the transparency of both 
pairs is concealed by a covering of minute feather-like 
scales* overlapping each other, reflecting various oolourB« 
and arranged in a mosaic of inimitable beauty. 
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Th9 powor of these oigMi% wo dalioftte and filmy in 
•ppMuruioe, we liave before alluded to^ but it xnaj be illoB^ 

trated bv another anecdote. I^euwenhoek has recorded 
a remarkable iut>tauoe, in which he was aa ejewitue^s of 
tbe oomparatiYe ofl^bilitiea of the Dragon-flj and the 
Swallow, as relates to the perfection of their flight. The 
bird and the insect were both confined in a menagerie 
about a Imudred feet long; and apparently their powers 
were £airly tested. The swallow was in full pursuit, but 
the insect flew with such astonishing yelocity, that this 
bird of rapid flight and ready evolution was unable to 
overtake and entrap it ; the insect eluding every attempt^ 
and being generally six feet before it. 

The orgKOB of the mouth vary much in form and funo- 
tion in different insects. In a Beetle they consist of two 
pairs of jaws, generally hooked and toothed, working hori- 
ioiita%, and an upper and an under lip, dosing the mouth 
above and below. Each lower jaw bears one or two fila- 
ments, consisting of several joints ; and a similar pair is 
affixed to the lower lip. These filaments are called palpi\ 
and are supposed to be highly endowed organs of touch. 
They greatly resemble the antennof, or horns of many 
joints, which project from the fiuut of the head; but 
these latter are considered to be organs of hearing. 

If we look at a Qnat piercing our hand with its blood- 
sacking tube, or a Butterfly pumping up the nectar of a 
flower through its spiral tongue, or a Fly dissolvinc: grains 
of sugar with the fletihy lips of its proboscis, we shall not 
TCiy readily allow them any analogy with the apparatus 
of jaws and lips which we have just described. Yet great 
as is the dissiuiilaiity, it is now established, that all these 
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fortM of month m but modifications of the tame model, 

adapting it to different functions. The sheath, horny and 
tubular iu the Gnat, soft and muscular in the Fly, is the 
lower lip ; the piercing lancets in the former are the jaws^ 
which are inconepieuona iu the latter. The elegant coiled 
spire of the Butterfly consists of two tubes, which are the 
lower jaws, greatly icngtheDed ; and the labial palpi, 
stoat and hairy, stand up on each side of them : the other 
essential parts can be detected only by the skill of the 
aiiatomist. 

Sonoe of the most interesting of the phenomena which 
occur in the economy of Insects^ are the transformations 
which ^ey exhibit in their progiess of growth ; the 

chauges of their turni being frequently so great, that it 
would be impossible, but for the testimony of experienoo, 
to avoid the oonolnsion that the same inseciy in in&noy, 
youth, and adult age, belonged to widely distinct and re- 

inote orders of existence. We bIklU enter into some 
details of this interesting subject in our next chapter. 
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CoHtamed, 

How daliglitful b the seMon, when the BotterflieB begin 

to spanujle the fields and woodlaiids 1 Welcome visitants 
they always are, in their airy grace and beauty ; not leas 
welcome than the flowen on which th^ alight^ and whose 
brilliant haee and delieate petals ate riTalled by tibdr 
painted and {limy wingrs. 

« The Butterfiies are «ome Yes, it sends a thrill of 
pleasure through the hearty after the long dreary winter, 
to see the first Butterfly of the season suling on its broad 
sylphic pinions in the warm beams of a calm April morn- 
ing. Perhaps it is the pretty little Orange-tip {M€mei' 
pmn cardwnmea), that attendant on early spring, coursing 
along some rural lane ; or the Brimstone (Gonepteryx 
rhamni\ hovering over a perfumed cluster of primroses, 
itself scarcely to be distinguished from one of them. 
Perhaps it is the Admiral (Vanessa AUdanUi)^ whose fine 
scarlet bands afibrd so rich a contrast to its black velvet 
wings ; or the Peacock ( V. lo), with its gorgeous violet 
eyes or the Tortoise-shell (F. wUcai), clouded with yel- 
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low and orange and black, — hmj among the lowly nettles, 

attentiye to the grand occupation that forms " The Whole 
Duty of Butterflies/' — the providing for the coutiuuauce 
of the raoe^ by depositing here an egg and there an egg, 
on the stems or beneath the leaves of those grim and for- 
midable weeds. But even li it is one of much humbler 
pretensions, the White (^Pontia brassicce) of our kitchen- 
garden, still it is a Butterfly, and we look upon it with a 
hearty welcome, forgiving, and for the moment forgetting, 
all the rubbery it committed upon our cabbage bejoie k 
was bom. 

And these frail creatures are worthy of onr kindly re- 
gard, not only for their association (true children of the 

sun, as they are) with all that is most lovely in scenery, 
and most delightful iu season, but because of their own 
personal claims to onr admiration. If we capture that 
Bed Admiral or Peacock that is so intent upon the nettles, 
what a glorious creature should we think we had obtained 
if we had never seen anything like it before 1 How light 
and papery, yet how strong and effectiye, are these broad 
wings ! with what an elega-it pencil has this pattern of 
beautiful colours been traced ! But stay ! let us look 
closer at this painting, aiding our sight with a pocket- 
lens. It is a most exquisite mosaic, fashioned out of 
innumerable coloured fdeces, of regular shape and ar- 
rangement. 

If we look at our fingers' ends with which we have 
touched,, though ever so lightly, these pencilled surfooes, 

we see that some of the colouring is transferred to them ; 
and if we have pressed the wing, as in seizing it for the 
purpose of capture^ we find that the finger presents the 
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pttUern of the touched part in all its be&utj. Now by 
toaohing with the oharged fingsr-ead a stcip of glaaSy and 
{daciiig this latt^ beneath a iiii0nMoq>e, we disooTer an 

extraordiuarj sptoinicii of the DiTine haudiwork. Hun- 
dreds of objects are left adberiing to the glass plate, whicb 
we know not whether to call flcales or featheia They dig* 

play considerable variety of form, but the most common 
is oval, or semi-oval, with a little projecting stem or quiU 
ai one and They are thin and ^at, transparent and men>- 
branons in texture^ with seversl ribs running lengtbwiaoy 
the points of which project beyond the end of the scale. 

These scales, tlien, ])ro(luoe the beautiful party-coloured 
patterns of a Butterfly's wing; but of positive oolonr 
they poBsess individually no trace under the microscope, 
save a dull smoky a|)j)earance. It is by the separntiou 
and reflection of the prisonatic hues that they appear beau- 
Uftil, but by what law some reflect none but red^ some 
none but yellow, some none but blue rays, we know not 

On examining the wins: that has been denuded of its 
coloured scales, wc see a transparent, dry, brittle mem- 
brane, pitted with innumerable punoturee arranged in 
Hues ; these are the depressions in which the stems of the 
scales were originally planted. They were so ordered that 
the extremity of one scale reposed on the base of its suc- 
cessor, overlapping and concealing ita stem, so that the 
arrangement resembled that of tiles or slates on a roo£ 
We have said they are innumerable ; the expression is 
Dot literally exact, but you will think it excusable when 
you hear that Leenwenhoek computed the number of 
scales on a Silkworm Moth (^Bombyx mort)y to exceed 
400,000 ; and those which bespangle the wings of the 
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ffitotA tropiwil Mdtkfl ind BnMoiflifin^ flOiii# itf iriddi €hmibJ 
•iglrt mt iiiiM iifeeh«e, most be vtMy more ntunerous, 
since tlic size of the scales does uot at all depend on the 
dimensions of the wing. 

Tiui nhoU Ohm of iDteote if sabj^ to Mtumorpliosli ; 
that 18, the same individnal animal in the course of ita 
progress from infancy to adult age assui ios an appeai*auce 
and fona, with organs both external and intemai^ diff»mt 
»t diffMutittageB of its KIb. In none of the OrdeFs an 
these transformations more remarkable than in that which 
we are now consul enng, the elegant Order Lkfidopiaaa, 
the Butterflies and Moths. 

The parent Butterfly, seeking on vestlen wing lor tiM 

plaiit wliich shall form a suitable food for her nnbom 
young, at length lays on its leaf an egg, oemeutiug the 
tiny atom to its sur^Mse by a nataral glue, which imms- 
diately hardens. In a fiw weeks a minnta Oatsrpillar 
breaks from tiie prison, and froqucnLly cornniences exist- 
ence by devouring with its powerful jaws the homy egg- 
sheU wiiieh it has just vaoated. But Tsgetable matter k 
its proper diet, and, by the proYidenoe of its mother, it 
il.ids its habitation cast on a plant which is siu.ublu for 
its nourishment ; it is like an ox placed in the midst of 
an unbounded pastura; 

The little worm Ibeds, and feeds, and feeds, witli won* 
derful voracity : it does nothing else in short, and conse- 
quently grows with rapidity. It soon hnds its skin too 
Strait for it| for tiiis can stretch only to a certain extent, 
and has no power of actual growth as ours has, and the 
homy parts, as the head and feet, cannot even expand, 
being quite rigid. What must be done) It splits its 
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tkm and tiirowa it off; % new cm, aoft and expansile, 

Imving been prepared beneath it. Tliis presently hardens, 
and when by the rapid growth of the Caterpillar this is 
stretohed to its utmost oapadtj, it also is split and oast 
off; and a similar pmass is repeated foiir or five times ill 

succession. 

Bj this time the insect has attained its full size ; it has 
not yety indeed, finished li^e, but it will need to eat nc 
more ; all its nourishment is taken in the Oaterpillar atatsi 

which it now prc])ares to quit for tliat of the Chrysalis 
No one would have recognised the worm-like CaterpiUai 
as the offspring of the aerial Butterfly ; perhaps one might 
say, without a figure, He is so changed that his owi 
niotiicr would not have known him, ' but the character ir 
which the masqueradcr next appears is as little like either 
Look at the stiff Chrjsalia, aU points and angleSi im^ 
moveable except for a slight wriggle in his armour, tiec 

up to the stalk of a plant, like m kii;ive tu a wiiippinLC-])ost 
and saj what he is like ! Certes, you will not guess (^sup 
posing you are not of the illuminati) either OatarpiUarai 
Butterfly. 

The process of transformation is well worthy of being 
witnessed, and we will describe it as we onco had the 
pleasure of obsenring it, in the ease of one of thoee beau- 
tiful large species known as Swallow-tails. It was at 

American Butterfly, but so very closely allieil Lo our fim 
native species the PapiLio Machaon, and the scaroe P. 
FodaHritUt that should you ever be so fortunate as tc 
witness the transformations of either of these magnii- 

cent insects, you will see that the one process is tiie exac' 
counterpart of the other. 



Digitized by Google 



163 



When the Caterpillar h.as attained its full size, it crawls 
to the under p:irt of a brauob, and spins a little knob 
of silk, of whiob f f 
it takes hold with 
its liindmost false 
legs : it then spins 
a girdle, eompoeei/ 
of many contignom' 
threads of silk, fast- 
ened at each end; 
making a bow largt 
enough to admit 
the body, and in- 
tended to support 
^Chrysalis; tbi%> 
when finished, the 
Caterpillar jjuts over 
its head. It conti- 
niiee in this state 
about two days and 
a half, during which 

time it has gradu- ThmsformatioM 
ally lost its power of holding on bj the foet^ and rests witli 
its whole weight upon the knob and cinoture of silk. It 
now casts olf its Caterpillar skin, and enters the Chrysalis 
state. By good fortune we were happy enough to see this 
ehaage take plaoeinone of ouroaptives. The Caterpillar 
appearing very uneasy and restless, we watched it at inter- 
vals for about half an hour ; when, by strong and appa- 
rently painful inflations, asUt was made in the baok of the 
ring or segment^ and the Ghijrsalis Ibioed itself 




Digitized by Google 



164 



ham, IN ITB IKfJBBMSDIAXfi FOBMS. 



through ; gradually extending the slit fonmrd8,iiik the head 
was split and separated, and backwards far several ringti 
The skin was then gradually poshed down : we had won- 

dered how it would iret through this part of the business, 
for the weight of the Caterpillar pressed the silkeu girth 
rerj tightly round the body ; but there seemed no real 
difficulty ; the loose akin being worked baokwards by the 
motion of the segments. When it was jmshed down to 
the extremity, the tail of the Chrysalis was thrust out 
underneath, and pressed upwards to take hold of the HtUe 
knob of silk ; this being done, the old skin was jerked off 
bv the writhiiiq: of the bodv. The silken cord was now 
round the body, between the sixth and seventh rings, and 
the Chrysalis twisted and turned, tiU it got the girth 
three rings nearer the head, about the middle of the wing- 
eases ; the skin was so soft and the silk so slender, that • 
it cut into the wing- crises, so far as to be inviaible, but 
no ill resulted from this ciroumstanee to the perf as t 
Butterfly. 

The newly transformed Chrysalis is soft, with the skin 
resembling in consistence wetted parchment ; its shape is 
not Terj remote ftom thut of the Caterpillar ; in the 
course of an hour or two, however, it matertaily alters its 
form. Some of its segments contract and condense, pro- 
minent angles appear, the skin roughens and becomes 
Tery rigid, and the creature has assumed the condition m 
which itVill pass a sort of torpid vegetative existence, 
tinough some nine or ten months in the year, or ^yeu 
more. 

« 

In the case of which we are speaking, the tnnsitkm to 

the Chrysalis state occurred near the end of August, and 
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it mm not mill the middle of July of the Mowing jmr 

that the Butterfly was matured. 

When this period of second birth approaches, — so apt 
ma emblem of tlie fe8arrecti<Mi, t^t tlie mAeat filrneir% 
who used the aame term ("^vxriy psyche) to eiguify » but- 
terfly and a buuI, called the resurrection " the hope of 
worms,'* — it is manifested by a change iu the appearance 
of the Ohryvalis. The ridn beeomes Tery thin and fmgUe^ 
and, for some dftji before the exolnsioii, the eolonrs, spots, 
and marks of the perfect Butterfly are distinctly per- 
eeptible, through the transparent integument^ but all m 
mmiatore. 

At length the hour anives; the Ohrysalie, whleh for 

some hours hns a])peareil uneasy, wriirgrling, and apparently 
inflatiug its body, succeeds in split tin<^ the thin and brittle 
•kin of the baok. The tmpriaoned Batterfly pushes oot ; 
the head with its palpi and antenmBand its spiral tongue, 
and the legs, are all drawn out of their several sheaths, the 
latter limbs are thi'own forward^ and the insect stands on 
them, weak and staggering. It rests a moment or two, 
then proeeeds ; the painted wings now appear, minute and 
hanging against the sides like wet paper, hut perfect in 
their colours and markings. The Butteriiy is free I 

It essays to lift its wings^ bat these oi^gans, all soft aad 
flabby as they are, are utteiiy unfit for ffight But see, 
a chant^o is coming over them I They are swelling irregu- 
larly, crumpling up, puckering into folds here and there, 
as tiieir vessels are distending with fluids from the body. 
They look hopelessly spoOed. Though small at first, they 
were at least symmetrical ; but now they look like pieces 
of wet paper crushed up in the hand and partially opened, 
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and the further the work proceeds the worse it appears to 
grow. But by and by, thej begm to becgme smooth and 
0wa again ; the distension and ezpanaion have reached to 
•▼eiy part in an uniform ratio, and wii^ of fuU sise and 
perfect form are developed, still, however, soft, flaccid, 
and pendent. A quarter of an hour more removes this 
defeot ; the elegant organs momentarily acquire rigidity ; 
at length the insect can laiBe them to an erect position. 
Am soon as this is attained, the beautiful creature marches 
to and fro, as if rejoicing in its new powers, and proud to 
display them ; but iu reality testing the oapabiUties of 
its organs, and perhaps accustoming itself by repeatedly 
<^>ening and shutting its wtngs, to the practice of those 
miiscular movenients on the force and preciaion of which 
its flight will depend. 

At length it launches into the air, and saik awi^ 
to the inviting flowers, a happy deniaen of a new 
element. 

Processes essentially parallel with those above described 
take place in the history of all Insects, though the yarietiea 
of habit produce a certain amoimt of variety iu the de- 
tails. Not a few, as the Insects of the orders OBmuriEBA 
and Neuroptera, are active iu the pupa state ; bu^ in 
general, as in Beetles, Bees, and Flies, the creature in 
this stage is motionless, swathed and helpless, like the 
chrysalis of a Butterfly or Moth. Of the former condition 
the Dragon-fly {Libdlula) may aflbrdus an example. The 
early stages of this vigorous flier are passed beneath 
the waters. The female, poising her body over the 
surface of some pool, deposits her eggs, which sink to 



Digitized by Google 



167 



the bottom, where they are speedily hutched. The larva 
ifl a somewhat uncouth, broad, and ^t, oUve-coloured 
animal, rathw spider-like, having six sprawling legi^ which 
erawls abont the mud at tho bottom of ponds, or glide* 
by a singular mechanism through tlicir watei-s. The 
hinder extremity of the body is furnished with several 
leaf>like pfoeesses, capable of being broogiit doeer tcge- 
ther, or opened at pleaenre^ These close the orifice of a 
cavitv, whose sides are verv muscular. When the Insect 
wishes to move mpidly, it opens this cavity, which thus 
becomes filled with water ; tben, bj a contraction of the 
walls of the cayity, the water is forcibly ejected in a stream 
as from a syringe ; and, by the re-action produced by the 
impact of the jet d'eati upon the surrounding fluid, the 
ereatnre shoots ahead^ with its legs elcsely packed akng 
its sides. 

But the most singular part of its structure is ita face. 
Conceive," says the graphic and eloquent Kirby, " your 
nnder lip to be bony instead of fleshy, and to be elongated 
downwards, so as to wrap over your chin, and extend to 
its bottom ; that this elongation is tiicn expanded into a 
triangular convex plate, attached to it by a joint, so as to 
bend upwards again, and fold over the &ce as high as the 
nose, concealing, not only the chin and the first-mentioned 
elongation, but also the moutli and part of the cheeks : 
conceive, moreover, that to the end of the last-mentioned 
plate arefized two other oonvez onee^ sobroadasto cover the 
whole nose and temples ; that these can open at pleasore 
transversely like a pair of jaws, so as to expose the nose and 
mouthy and that their inner edges, where they meet, are 
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oat into tfumofoiit sliMrp toetb, Mid sptncs, or MiMid wilh 

one or more long and sharp claws, you will theu have as 
aoeurate an idea aa my paveca of description can give oC 
the atrange ooafbrmatioQ of the nndeivlip of the htwm nt 
the tribes of ZAMlmlma (Dragon-flies), whtoh oonoeal the 
Dioutli tuul face precisely as I have supposed a similar con- 
atructiou of jour lip» would do joura. You wiU probably 
admit that your own vieagB would pceae&t an appearaaee 
not very engaging while oonoealed by sueh a maak ; but It 
would strike still more awe into tlie spectators were they 
to see vou first open the two upper jaw-like plates, which 
would project from yotur templea like the blindeis of a 
hone; and neoct, having, by means of the joint at yonr 
chin, let down tlie whole apparatus, aud uncovered your 
fycQj employ them in seizing any food that pj:eaenteditael4 
and conveying it to your mouth." 

Such is the larva, ftom which the pupa does not dlffisr 
in any respect, except that the ru liinents of the future 
wings are seen budding out from . the thorax. It ia no 
less aotive, no less fiereei no lesa voraoioiis than the larva. 
When the time of its transformation approaches, it erawls 
ont of the water up some aqnatic plant, or on a twig upon 
the bank» where it remains a wiiile for the skin to dry. 
Fresantiy, a crack appean down the bad;, and the fly 
begins to emtfrgi, as represented in the lower left-hand 
figure of the Rccompaiiying engraving. As soon as the 
feet are free^ it invariably bends backward, and lianga with 
its head downward^ aa if exfaansted^ for some minutes. 
Then it rears itself up, catches hold of the twig with its 
booked feet, aud draws the extremity of its body out of 
tiie pupa-casCy leaving the latter firmly fixed by its own 
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tot to the Bupport The wings are minute, soft, and dense, 
bot they aoon expend (es deeoribed in the case of the 




Butterfly), and acquire the firmness, transparenoj^ and 
l^oea which are ao admirable inthe perfeot Inaeefc 
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ConUmud, 

Ih Insects we perhaps reach the lii<rhe3t point of compa- 
rative perfeotiou among invertebrate animals, whether we 
regard the oondensatioQ of their organs, the soliditj of 
theur skeleton, the consequent vigour and precision of 
their movements, the concentration of their mtvous sys- 
tem, or the manifold intelligence which they display. 
That wonderful adaptation of means to endSy which, so 
often recurring as we study the instructive actions of 
animals, calls forth more than anything else our recogni- 
tion and praise of an all- wise Creator, is nowhere more 
conspicuous than in Insects ; and is pre-eminently seen 
in what have heen felicitously termed the archttectunU 
habits of such species as prepare habitations for them- 
selves, or pi-otections for their oii.spnug. 

Most of our readers are famiUar with that exquisite 
solution of a geometrical prohlem^ — the honeycomb. 

• IWaumur, the eminent French entomolo^st, propoaed to M. K5ni^, one oi 

the ablest mathematicians of hia J.iy, tlio f.>ll )wiu^ problem " Amougst all 
possible fornjs of liexatrnnal colls, haviu;^ a p^Tamidal base coitiposed of thrtjo 
■imilar .and equal rhoiubn, to dutormiiio that which could be constnicte I with 
the least expendiUu-o of material." The mathematiciaix undertook the solu* 
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Thej have learoed that tbe indiiatrioiis Bees, impeUed bj 
nature to live in aooiety, combine to form a common 

structure of cells, for the reception of the cl^lis and young, 
which are to form the lutiue commonwealth, and the 
store of food which is necessary for their nutrition. This 
work is to be formed out of wax — a substance that does 
not ovist lis yet, but which is to be elaborated by ;i natu- 
ral chemistry from tlie bodies of the Bees themseiyes. 
The cells are perfect hexagons, divided from each other 
by the thinnest possible walls that the material will sus- 
tain, and built in double series, the bottom-point of one 
being the point between tho bases of three others, which 
open in the opposite direction. Now, it is Ibund by ob- 
servationy that the walls are not built up in those thiti 
plateSj which we see tliem to be when perfected ; but, on 
the contrary, that the wax is laid down in rounded knobs> 
out of which the cells are then excayated by the jaws of 
the workers, each one knowing exactly, by her wondrous 
instinct, Low much may be pared away, without breaking 
into the domains of her fcllow-artiiicersy who are similarly 
excayating on every side of her. 
But the labours of the Hive-Bee, though truly admiiv 

ticm of fbis vwy baautlAil thoorem. and ai last denkonstnted fhat^ among all 

lands of eel's with pyramidal bases, would require the least qiiautityof 
material which shouUi have its Vase composed of three rhonihs, tho angles of 
which should moaaure roajioctively lO'j' 20' and 70° 34'. M. Mai-aUli, another 
©miuetit naturalist, had iu tho meanwhile calculated, with as much a<:c\iracy 
as he was able, the real angles met with iu the cell of the Beu, which he had 
QStimated, ihe former at 109* iff, the latter «i 70* 92^, leaving only two minutMi 
of difference between the calculation and the n»ult of meaauremmt ; and mora 
rooent regearches, conducted with the delicate inatromenta of modem science, 
have shewn even that slight discrepancy to be erroneous, and provci^l that the 
ficriires poiptfl ont hy mathematical rcearch, and those adopted by tho insect 
labourer, ai-« precisely IdenticaL— ^Jones's "Nat. Hist, of Anim./' ii 3li&.) 
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able, are equalled, if not indeed suqMssed, bj those of the 
■odal Wasps ; though these latter, because they do not 
minister to our vrants, and perhaps, also, beeause of their 

irascibility, are viewed with a dislike, which has tended 
to avert from their architecture that measure of popular 
attention which it well dsserres. 

The common Wasp (Vegpa vulgaris) conceals her work 
beneath the surface of the earth ; there she builds a sub- 
terranean ci^. We say ^* she," for it is observable that 
the populous commonwealth which teems forth on the 
uncovering of a " Wopse's nest," is exclusively the pro- 
geny of one mother Wasp, which has .survived the winter; 
and the city was built, or at least founded, by her alona 

She first finds or makes an exeayation in some hedge- 
bank — a winding gallery a foot or more in length, and 
an iuch in diameter, opening at leugtli into a capacious 
chamber, as large as a butter-firkin, or larger. This being 
prepared, she seeks her materials for btdlding. These are 
not wax, but paper. From window-sills, weather-beaten 
palings, old posts, and similar sources, the indusirious in- 
sect collects the minute sur&ce-fibres with her mandibles, 
bruisiug them, and moistening them with a liquid from 
her mouth, until they form a pappy substance, which is 
nothing else thau a true paper. 

With this material the mother Wasp begins to line the 
roof of her burrow, always building from aboye down- 
v. ards. The round ball of fibres which she has previously 
kneaded up witik glue, she now forms into a leaf, walking 
backwards^ and spreading it out with her mandibles, her 
tongue, and her feet, till it is almost as thin as tissue- 
pa^er. 
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** One sheet, howoTer, of such paper as this would form 
bat a fragile oeiliiig, quite insuffioient to pterent tlie 
earth fiilling down into the nest The Wasp, aeoordbigly, 

is not satisfied with her wurk til! she has spread fifteen 
or sixteen layers, one above the other, rendering the wail 
altogether nearly two inohee thiek. The oeTeral layen 
are not plaoed in contact like the layem of a pieoe of 
pasteboard, bat with small intervals or open spaces be- 
tween, appearing somewhat like a grotto built with biTalye 
shellSy particularly when looked at on the oatnde. This 
is probably caused by the inseot working in a curriHneal 
manner. 

Having finished the ceiling, she next begins to build 
the first terrace of her city, which, under its proteotaoBit 
she suspends horieontally, and not like the combs in a 
bee-hive, in a perpendicular position. The suspension of 
which we speak is also light and elegant, compared with 
the more heavy union of the hive-bees' combs. It is, in 
fact, a hanging floor, immoveably secured by rods of simi- 
lar materials with the roof, but rather stronger. From 
twelve to thirty of these rods, about an inch or less in 
length, and a quarter of an inch in diameter, are oon- 
structed for the suspension of the terrace. They are 
gant in form, being made gradually narrower towards the 
middle, and widening at each end, in order, no doubts to 
render their hold the stronger. 

"The terrace itself is circular, and composed of an 
immense nuraber of cells, formed of the paper already de- 
scribed, and of almost the same sise and f<»rm as those of 
a heoeyeomb, wAk being a perfect hexagon, mathinali- 
cally exact, and evexy hair*s-breadth ef the spaee eott> 
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pletely fffML These oelk, boweyer, are never used as 

honey-pots by Wasps, as they are by Bees ; for Wasps 
make no honey, and the oells are wholly appropriated to 
the Tearing of their jonng* Like other H jmenopterons 
Insects, the gmbe are placed with their heads downwards ; 
and the openinjrs of t'no cells are also downw.ir.ls ; while 
their united bottoms form a nearly uniform level, upon 
whieh the inhabitants of the neet may walk. 

When the foundress Wasp has completed a certain 
number of cells, and deposited eggs in them, she soon in- 
termits her building operations, in order to procure food 
for the young grubs, which now require all her care. In 
a few weeks these become perfect Wasps, and lend their 
assistance in the extension of the edifice ; enlarging the 
original coping of the foundress by side walls, and finrmiiig 
pother platform of cells, suspended to the first by 
colnmni, as that had been suspended to the ceiling. 

" In this manner several platforms of combs are con- 
structed, the outer walls being extended at the same time ; 
and, by the end of the summer, there are generally from 
twelve to fifteen platforms of cella Each contains about 
1060 cells — forty-nine being contained in an inch and a 
half square, and, of course, making the enormous number 
of about 16,0(K) oells in one colony. E6aumur, upon 
tbeae data, calculates that one vespiary may produce every 
year more than 30,000 Wasps, reckoning only iU,UOO 
cellfl^ and each serving suooessively for the oradle of three 
generations. But, although the whole structure is built 
at the expense of so much labour and ingenuity, it Las 
scarcely been finished before the winter sets in, when it 
beoomeB nearly ]aBeleB8, and aerres only for the abode of a 
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few benumbed femnles, who abaudon it on the approach 
of Bprmgy aud never return ; for Wasps never make use 
of the aame nest lor more than one neason." * 

Some H} meno{»tefOQS Inteote ezearate eel]i» for the 
habitation of their young, out of soliu liiaber. The larjje 
aiid beautiful Violet Bee (^Xi/hcopa violacea) of Spam, for 
ezemple, bores a ejlindrical hole into a poet to the depth 
of fifteen inches, the first inch being horisontal, and the 
rest per^ieodicul.irly upwards. The isuwdust which accu- 
mulatea from the action of iier jaw8» she stores up in a 
little heap, for future use. Having completed her tunnel^ 
she lays an egg at the furthest extremity, gluing it to the 
wood. She then collects the iVirina < f flowers, and, niukmg 
it into a paste with honey, covers with it the new-laid 
egg, and fills a space of the tunnel of about an inch in 
length. 

Now the store of sawdust comes into request Grain 
by grain she carries it in, and, with her glutinous saU?a, 
cements it in the form of a ring to the tmmel wall, imme- 
diately under the food she has treasured up. When this 
has hardened, she carries in more grains, and cements 
them in a narrower ring to the former^ proceeding thus 
till the whole space is oooupied, and a transverse partition 
is formed of cemented sawdust, which completely seals up 
the egg and food in a closed chamber, aud forms a floor 
Ibr the attachment of a second egg* This she provides 
fior and seals np also^ and so proceeds till she has divided 
the tunnel into ten or twelve cells, each uccupied by an 
^gg) ^^^^ sufficient food to meet the wants of the grub 
ontil its arrival at the winged state. 

• '* iMtot AiefaitwtiiNb'' VS 
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It 11 •▼ident tkftt^ nM the ewlim-kid 6gg will be 

batched first, mod will soooest oome to mfttnrity, it wtll 

vaat itii liberty before iU younger brethren are readj for 
theirs. Bot it ie impnaoned at the Teiy end of the tan- 
ntl ; how, then, can it be freed, without destroyii^ all the 
other eelk in its course t This emergency is provided 
for. A back-door is prepared, in the shape of a gallery, 
leading ftideways from the furtbeet cell to the sur&oe of 
the port ; this the you^g Bee has the instinet to aTiul 
itself of ; the rest following in saoeession. each breaking 
through Its own tloor, and then finding a clear passage. 

There is a Bee somewhat resembling the Hive-bee, bat 
rather stonter (MegaMk cmitmeulan&), oommoa in eam- 
nier in onr gardens, which lines the tunnels that she bores 
in tirm earth with portions of the leaves of rose-beeches. 
These she outs into the required patterns with inimitable 
rapidity and aeenraoy, and forms them into thimble-like 
oelk within the tunnel, fitting the end of one into the 
mouth of auoihor, and stonug each cell with an egg, and 
the needful store of food. 

But the workmanship of this species is ezoelled by that 
of another, the Poppy Bee (^Osmia papaveris). Her hole 
resembles in form a Florence flask, but is no more than 
one>third so large. The walls are made Tery smooth, and 
thus prepared for her most exquisite tapestry. 

The material used for this purpose, " is supplied by the 
petals of the Hcarlet field-poppy, Irom which she sucoe^ 
■ively outs off small pieces of an oval shape, seins them 
between het le^, and conveys them to the nest She 
begins her work at the bottom, which she overlays with 
three or four leaves in thickness, and the sides have never 
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less than two. When she finds that tlic pieco she has 
brought is too large to fit the place inteuded, she cuts off 
"what ia superfluoua, and oarriea away the shreda. By 
cutting the fresh petal of a poppy with a pair of aeiBSOTSy 
we may perceive the diiiiculty of keeping the piece free 
from wrinkles aud shrivelling ; but the Bee knows how to 
spread the pieces which ahe uaea aa amooth aa glass. 

When ahe has in thia manner hung the little chamber 

all round witli tliis splendid scarlet tapestry, of which ^he 
is not sparing, but extends it even beyond the entrance, 
she then fills it with the pollen of flowera mixed with 
boney, to the height of about half an inch. In this maga- 
zine of provisions for lier future progeny she lays an egg, 
and over it foliis down the tapestry of poppy-petals from 
above* The upper part ia then filled with earth."* 

Many other examples might be given of the wonderAil 

instinct of Insects manifested in the construction of 
dwellings, as those of the Mud- wasps (Peiopaus) of 
America^ the Termitea of tropical AMc% and the Ante 
of all countriea. For theae, however, we must refer our 

readers to workti specially devottid to the economy of 
Insect& 
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I]l810TA(/lliiClt). 

CofUinuecL 

This ClaM of minute animals is so immense, that it would 

be im]>( ssible within our limits to isrivc a hundredth part 
of what is oil record concerning tiiem, even if we omitted 
all teohnioal details, and confined ourselves to that which 
is popularly interesting. The study of the whole Class is 
felt to be far too large for one human life to embrace 
with any degree of completeness, and hence "we hear of 
men eminent as ooleopterists, lepidopteristSy hymeuopte- 
rists, &o>f from their having devoted themselves to some 
one or other of the subordinate groups of this va^t assem- 
blage. We shall just give a bird's-eye view of these 
subdivisions, indicating here and there some of the more 
prominent points of interest for whioh each is distinguished. 

Chief among them stands, by uuivi rsal consent, the order 
of Beetles, principally because they are the most "perfect** 
of Insects. By this term " perfect " as applied to stnio- 
ture, which has sometimes stumbled uninitiated students, 
we do not, however, mean to imply that a House-fly or 
a Bug is not as perfectly adapted for its mode of life aa a 
Beetle^ nor that it is in the least degree less worthy of msa 
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Omnipotent Creator. The word is used by nalaralists in a 
technical sense, to express the degree in which we iind those 
peculiarities developed that oonstitate anypartieular group. 
Those peeuliaiities of strueture, for example, that make an 
Insect tohat it is, and not a Worm or a ( 'rustacean, are 
found to be present iu the greatest iuteositj, and iu the 
luUest combiDati<my iu the group of Beetles, and hence we 
say that these are the most perfect of their class. A Beetle 
is not more perfect an animal ihau anv other, but it ii 
a more perfect wseci^ or rather, more perfectly an insect 

You may Ysry readily identify a Beetle by its mouth 
being armed by two pairs of forceps-like jaws, and by its 
fore-wings being hardenetl into leathery sheaths for the 
hinder wings, and meeting in a straight line down the 
centre. The teehnical name Couboptbba, ot SketUh'temgHf 
expresses the latter character in Greek. 

Many species of this group are pre-eminent for beauty 
of colour, especially the many-coloured refulgence of bur- 
nished metal, as in the Bvpresh'd<p, and the CeUmiaduBf and 
the Eumolpidas, and others ; and the lustre of the richest 
precious stones, as in many of the Diamond-beetles and 
others of the CurcuHonidtB, whose wing-sheaths under a 
lens look as if they were dusted with pounded gems. 

Tlie Glow-worm, that lights our hedge-banks with its 
Ibeble spark in the soft summer nights of July, is a BeetlSi 
and so is the Firefly of the West Indies, that carries a 
pair of flaming lamps upon his baok. The pretty searlst 
Lady-bird, that appears to have had a ** favourable erup- 
tion" of black buttons, is a little Beetle that every child 
knows and Iotcs; and the dreadful Death-watoh, that 
Bcratohed the doom of our great^grandmothers on their 
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Mpo6t8, ii Mw still walltr. Tery few of tim graii 

p-oup render the siijzlitest direct service to nmnkind ; we 
do Dot at thir^ luoineiit recollect aaj but the CauthwiSy or 
BlwtUr-Hjf whieh is useful in vu^gpry, 

Thoae iiiaeeta wliich haTe the for^wings aomewfaat 
le:itl)ery. but less rigid than those of Beetles, aud sheath- 
ing tiic lower pair in hugU a way that their edges overlap 
eaoh other, m called OBTHOFTBiUy or Sirmiffh^wingt* The 
Loeust, GiMshopper, and Orioket^ all of which make a 

crinki!)<x sort of music by rubbing their stiil wings iu 
TariouB ways over each other, are of this sort : and so is 
the Earwig, that spoils our dahlias bj eating holes in 
tiieir tender petals, and the ferootons Mantis of the tropics, 
that holds up its sawlike arms as if in the attitude uf 
prayer (hence called Pric-Dieu), but really watching to 
smite down any unwary fly that may be passings and to 
seise it between the loektng-spines of its fore-arms. 

Who that has sauntered by a river's side m the iiuruing 
noon of summer is not ianiiliar with the arrowy Dragonfly 1 
He swoops down in wide ourresy and just touohes the 
mter in his mshing flight, and turns, and darts to and 
fro, with a speed and a power that seem to moek the ring- 
net of the eager inseot*huuter. The »uu*s ray gleams from 
the smple pcnioiis as they speed past onr eyes, as from 
syrlMses of polished steel, and the long and atender body 
that is poised behind is clad in luuil of green, and azure, 
and gold. Ha ! we have struck down the bold warrior 
with onr eane, and there it lies, spinning round in the 
grass, and mstliug its beautiftil wiogs, with tremulous 
vibrations, in its fruitless attempt to fly. Poor creature, 
thou wilt fly no more 1 no more will the vigorous impulses 



Digitized by Google 



umcTB. 181 

ef thoie filmj pinions bear thee ftk>£b on tbe thin airi aad 
carry thee in iinpetnooB eTolutioas after thy tiny prey S 

But what elegant < rg uis these wings, now still in deaths 
are ! they are like plates of talc of extremest thiunesa,, 
through whifih expands a networi^. of nerve-ribs, a laoe 
that no collar on fair lady*8 neck ever equalled ; every 
eemponent thread of which is a tube oommunicating with 
the air-pipes or lungs of the body ! How appropriate is 
the term NsuBOFrA&A, or Nerv&'Um^y Ibr such Insects aa 
these! 

And now we come to the " industrial " classes^ to use 
an expressive term of modem coinage. The Buttei'flics 
are fine ladies that go a-shopping among the flowers, tiie 
Beetles are the starred and jewdled nobility, the Dragon- 
flies are warriors, true knights-errant furnished with the 
pomp and circumstance of war ; but the humble, useful, 
ever busy Bee is an artisan — a representative of that class 
who are ^^Jrugea producere nati;^ and not less industrious 
and skilful (though far from so serviceable to us) are its 
oousios, the VV asp and the Ant. The ai^chitectural instincts 
of these Insects we have biiefly treated in the pseoedii^ 
ohapter. 

This order is termed H ymbnoptera, or Membrtme-wings ; 
but the tochuical distinction between these and those 
which we have jnst dismissed is that these possess^ at Isaat 
In one sez, a homy tube at the extremity of tibe body, 

which is sometimes connected with a poison-bag, and is 
called a sting, and at others is simply an instrumeut ibr 
the piercing of auimal or v^etable substances^ in order to 
deposit eggs in them. But a mneh more obvious dMfep* 

enoe is found in the character of the wings, which aie so 
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ahaped that the hind pair seem as if cut out of the fore 
pair, with which they interiook bj meuis of small hooks 
during flighty so that both might rsadily be mtstakdu for 

a single pair. The ncrvures are commonly stouter, and 
form a wider network, md the niumbraue in generally less 
delioate than in the preoedtng Order* 

All the forms of Inseots which we have been enume- 
rating agree in one point, viz., that their mouth is fur- 
nished with hitiug jaws ; those that follow, on the other 
hand, have the same organs^ but so modified in develop- 
ment and altered in fimotiou as to constitaie a su<^ng, 
pumping, or piercing apparatus. The elegant Lepidop- 
T£iiA, or 6caie wmff8, including the Butterflies, which are 
aotiye hj day, the sonorous-winged Hawkmoths, that 
probe tubular flowers in the twilight, and the Moths, 
which swarm in the early hours of night, constitute the 
next order. Their chief peculiarities have been already 
mentioned, and we shall therefore merely mention the 
Silkworm, the caterpillar of an Oriental moth, now natu- 
rallied tljroughout the civilised world, as another eiaaipie 
of an Insect to which man is largely indebted. 

An extensive group is called Hemifteba, or Half-win^, 
beoause the majority of them have the fore- wings curiously 
varied in texture, the basal portions being of a stiff* leathery 
consistence, while the terminal part, separated from the 
former by an abrupt line^ is thin and membranous. The 
Tast tribe of Bugs oomes here, all of them repulsive and 
disG^usting from thoir rank puiigcut odour, but iu mauy 
cases adorned with rich colours, and often bearing the 
most bisarre forms. Here^ too, are usually plaoed, though 
distinguished by some entomologists, the insects which 
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produce the lac of India, and the splendid dje called 
cochineal'* of tropical America. The sole poesemon of 
the latter insect was an object of jealous care with the 

government of the Spauish colonies, and so liiglily was it 
valued by other nations, that our own East India Com- 
pany offered a reward of L.6000 sterling to anj one who 
should be so fortunate as to introduce it into their domi- 
nions. That object h;is been effected, and cochineal is 
now cultivated in many countries. 

Finally (for we need not stop to describe the few para- 
site, darkness-loTing, uncomely insects that belong to the 
wingless orders), we have the order of DiPTERA, or TwO' 
wings, including the Gnats, the House and Mesh Flies, 
whose chief distinction is indicated in their name. This 
is a populous group, and many of its members display 
habits and instincts which are highly entertaining ; per- 
haps none more so than those of the common Gnat, from 
the constmctton of its tiny boat of eggs, to its emergence 
from the water, empowered to suck our Uood in its mer- 
ciless practice of phlebotomy. 
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Abaohnida. 

Thb oomm *ti c uscnt of mankind regards most of thosa 
creatures of which we are about to speak with revulsion 
and abhorrence ; and it must be confessed that the closer 
examination which the scientific natuiulist bestows on 
them^ has only a\sultcd iu more firmly fixing upou them 
the stigma of a bad character,— deddedlj, undeniably tei 
The poet*s verdict is true, when he calls the Spder — 

" Cunuing and fieroo— mixture abhonr'd.'' 

Bloodthirsty and vindictive, treacherous and cruel even to 
their own kiud, bold and prompt in warfa«. ever vigilant, 
full of stratagem and artifice, highly venomous, lurking iu 
darkness, endowed with curious instincts, and furnished 
with many accessory means for the capture and destruc- 
tion of other animals — the Spiders and Scorpions do not 
move our esteem, it must be confessed ; and an entomo- 
logist of the highest eminence,* carrying out the notion 
that the seen things of nature are symbols and pictures 
of the unseen and spiritual, views in these creatures the 

• Kirby, Bridgewtttor InrntiM. 
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typa of the evil tpirits ; * mpporitioo not uniwraiited 
by the expression of our Blessed Lord^ Behold, I gi^ 

mito you power to tread on serpents au l scorpions, and 
over all the power of the enemy!''* Yet even tliese re- 
pulsive animals are the handiwork of Infinite Wisdom; 
and half-an-honr may be worse spent than in briefly ran^ 

ning over some of tiie pecuiiaiitieij of their structure and 
habits. 

And, firsts a few words on their stmotQre, They amy 
at once be distinguished from true Inseots by having four 

pairs of leers instead of Lhree. They exliibit a irreater 
condensation of outward form^ there being generally but 
one division, that whioh separates the obdomen from the 
fore part, whieh latter, beoaose it inoludes in one the parts 
ansvverincr the head and chest of insects, is commonly 
called the cepJialothorax, The head is destitute of antenncB^ 
bat those organs are replaced by a pair of claws terminat- 
ing either in a single hook, or in pincers. The eyes are 
always simple lenses, sornetiiues moderately nuaierous, 
and then usually arranged in groups, and occasionally 
placed at the summit of a sort of pillar on the baok, a 
provision which must greatly assist drcumspection. 

Internally, also, the organisation is more condensed, 
and of a higher type than in lusects. The uervous knots 
or gangHa are few and central, sending out radiating 
threads to the circumference and extremities. The breath- 
ing organs are either lungs, enclosed in bags, or radiating 
air-tubes {trachecB), which communicate with the atmo- 
sphere by minute slits in the skin. The Sf^ders and 
Scorpione belong to the former categoryy and are named 
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MbonarKi ; the Uarvest-men and Mites to the latter, 
end are oalled Trachwria. 

We naturallj assomate Spiders with cobwebs, and the 

faculty of spill mug threads from the hind part of t he body 
ia <»ie of their moat marked characteristics ; but all do 
not make properly so called. In the south of Europe 
and in the West Indies, certain large Spiders belonging: to 
the genus Cteniza are called Trap-door Spiders, from tlieir 
siiigular architectural instincts. The female excavates a 
bnrrow in soft earth, an inch in diametar, and six to ten 
inches in depth ; this is lined with a dense tapestry re- 
sembling paper, forrjed of her silk; and the mouth is 
dosed with a circular door, formed of many layers of silk, 
with pellets of earth interwoven into the exterior, but 
which is so smooth on the interior, and so accurately 
formed, as to fit the orifice with the utmost accuracy ; 
while a hinge of silk at one part of the oircumferenoe 
allows the lid to be raised for the exit of the owner, when 
it closes by its own elasticity. 

Judging from specimens which we have examined in 
Jamaica, the lid is always punctured with a number of 
holes, such as might be made by a very fine needle, which 
pcuolrate through the whole substance, the light being 
clearly seen through each hole. We have conjectured 
that the object of these orifices may be the admission of 
air and light into the cell, when the lid is tightly dosed, 
for the comfort of the inmate. The Spider habitually 
resides in her well-built houso, coming abroad to huut^ 
and reti-eating with her prey to the bottom of her domauL 

In the hot parts of the world, Spiders {Mygale) dosely 
allied to these are found, which are often of immense size. 
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Terj bairy, and iisualij black, graj, or reddish-brown in 
colour. Theae momters prey eyeu upon small birdi ; a 
statement which has been denied upon inaufficient groonds, 

but which rests on the Cf>a€urrent testimony of such men 
as Perty, Stcdman, Moreau de Jouu^ and Paiiiiot de 
BcauTois. They <io not^ howeyer, spin neta^ but iteaL 
upon their prey, and OTCroome it by violence. 

The Spider which is so common in our houses, filUug 
the angles of rooms, the creTices of old walls, and the in- 
teiBtices of the foliage in ahmbe and hedgea, with a denae 
web, belonga to the aedentary diviaion. It la the Tegmuh 
ria (Jomestica ut zoologists. The web ia nearly horizontal, 
with a tube at the inuer part, within which the Spider is 
ordinarily lodged, motionleea, with its head projecting 
and its fore feet stretched out upon the expanse of the 
web, — 

" And hush'd In grim repoie, expects its insect pr^." 

No sooner does a thoughtless fly alight on the web^ than 
out rushes the Spider with lightning rapidity, seises it 

with her fangs, and carries it into the den to be sucked 
and exhausted of its juices. Walckenaer thus describes 
her domestic economy : " She constructs a bag of silk 
shaped like a purae, ballasted with bits of plaster, for the 
suspension of her cocoon. The orifice of the bag she 
covers with a little web, on which bhe sits, watching 
without ceasing for the appeanmce of her ofi&pring. Her 
cocoon, formed of fine web, contains about 150 eggs, 
which are laid in May and June."* 

There is a little Spider {Argp-oiieta aqucUica), found 
ocoasionaUy in ponds and riYors, which turns its spinning 
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powers to a curious purpose. It forms a residence beneath 
the surface of water, which, like our diving-bells, is filled 
with air. It is commonly said that she first spins loose 
threads, connecting the stems of water-plants, among 
which she weaves a little cell, which she then manages to 
fill with air successivel}" carried down in bubbles from the 
surface, in some unknown manner. But Baron Walcke- 
uaer, who writes from pei*sonal observation, describes the 
process dift'erently. The abdomen is covered with a close 
down, which does not permit the water to wet the skin ; 
when beneath the surface the whole body is enveloped in 
a coat of air, so that it resembles a ball of quicksilver. 

" When the Argt/roneta would construct its nest, it 
swims to the surface, 
and, head downward, pro- 
trudes the extremity of 
the abdomen, dilating its 
spinnerets, and then 
dives with rapidity. By 
this process she produces 
a little bubble of air, 
which, independent of 
the silvery coating which 
envelopes the body, ap- 
pears as a little globule 
attached to the tail. She 
swims to the stalk of 
the plant to which she 

would fix her nest, and, The Water-Spidor. 

touching it with the bubble, the air detaches itself and 
adheres to the plant. The Spider then remounts to the 
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surface, collects another air-bubble, which she adds to the 
former. When she has, in this manoer, sufficiently en* 
lai^ged her balloon of air, she encloses it with silk of extreme 
whiteness. Within this balloon, which is open below, she 
then sits in a reversed position. She then stretches tliroiieh 
the water irregular threads, which 0(HiTerge to her habi- 
tation, and which arrest minute water-mites and other 
insects. These are seized, and carried within doors to be 
eaten, but sometimes the prej is borne to the surface, and 
deroured on the bank.''^ 

Hie accuracy of these obeervationji has been recently 
confirmed by Professor Bell. 

Among the largest and best known of our native species 
is the handsome Garden Spider {Epeira diadma). Its 
form is ^miliar to every one in the latter part of summer 

and aurumu, its plump abdomen gray or iaun colour, 
elegantly spotted with white, and its legs widely extended, 
as it hangs head downward on its perpendicular web, 
which is formed of concentric mroles of fine thread, on a 
frame-work of radiating lines. This geometric web is a 
beautiful example of an insect-manufacture. Having 
Ibrmed the foundation of her net and drawn the skeleton 
of it, by spinning a number of rays converging to the 
ceiitre, she next proceeds, setting out from that point, to 
spin a spiral Ime of uncuUiesive thread, like that of the rays 
which it intersects, and to which she attaches it^ and, 
after numerous circumvolutions, finishes it at the ctroum- 
fereuce. Tins liue, together with the rays, serves as a 
Bcafifolding to walk over, and it also keeps the rays pro- 
petlj stretched. Her next labour is to spin a spiral line 

* Aptete» ii. 38&. 
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from the circumference towards the centre, but which 
Btops boiiifwhat short of it ; this hue is the most impor- 
tiat part of the snara It cooaiats of a fine thread studded 
with minnte Tifloid globules, like dew, which, by their 
adhesiye quality, retain the insects that fly into Uie net* 
The skilful coustructor theu stations herself in the very 
centre, where she patiently hangs head downward ; and, 
her feet extended upon the rays, liyea along the line," 
until the arrest of some unwary fly rouses her to vigorous 
action. Approaching tiie struggling victim, she poiu-s 
out her glutinous web in extraoixlinary profusion, direct- 
ing it by means of her great hind feet in a broad and 
dense ribbon around the fly, whose every limb is rapidly 
enveloped by it. The pointed poisonous claws ar^ now 
plunged into its body, and the juices sucked at leisure. 

The threAds of a Spider*8 web, fine as they are, must 
not be considered as simple filaments, but as ropes com- 
posed of many strands. The spinning apparatus consists 
of four little teats or warts at the hinder extremity of the 
body. The upper pair of these are perforated at their 
tips with innumerable holes of inconceivable minuteness, 
so as to resemble a col and cr^ and through each of these 
holes proceeds a thread. The lower pair are similarly 
perforated, but are set in addition with a number of pro- 
minent tubes, wliich furnish threads also. AVithiu the 
body at this part there arc several bags hiled with gummy 
matter, which at the will of the animal is forced through 
the orifices, and hardens into elastic silk on exposure to 
the :iir. The Spider a|)|i]ying the enJs of the teats to any 
fixed object, the gum adheres, and by her progress a cord 

* BLukwall, in 2ooL Jonmal, 181. 
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18 drawn out which consists of as many constituent threads 
as there are minute orifices in her spinnerets. 

Want of space forbids ns to do much more than allude to 

the renowned Tarantula (^Lycosa tarentuld) of Italy. The 
bite of this Spider is reputed to produce lethargy, melan- 
choly, and delirium, which are only to be cured by the 
influence of music exciting the patient to dance. It is wm 
pretty well established that these pretended cures were 
got up*' for the sake of imposing on the credulous. The 
Spider itself belongs to a veiy extensive genus, represented 
in almost all countries, and everywhere displaying the 
same habits. They live on the ground, running swiftly; 
the females carrying their large egg-case about with them 
during the breeding season, and refusing to part with it ; 
or, if forcibly deprived of it, becoming stupid, and, as it 
were, stunned, utterly regardless of personal safety, till 
the dear object is restored, when, in an instant, animation 
and vigour return. 

Ab there is a Spider which descends by means of its 
web into the depths of the water, so there are others 
which, by the same medium, ascend to the regions of the 
clouds. These are the Gossamer Spiders (^Limjphiay Tkeri* 
dioiiy (fee), minute species, scarcely cxceedini^ in size a 
pin's head. They have the puvver of shooting out filmy 
threads into the free air, which, on some undetermined 
principle, usually thought to be connected with electricity, 
rise with considerable buoy cu icy, and at length carry up 
the little aeronaut with thorn. After a while, becoming 
saturated with moisture, they descend, and large tracts of 
ground are frequently seen, in autumn, covered with the 
delicate films of iioccuieut web. 
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The last Spider which we can here notice is the little 
Hunter (SaUiciis scenicus), which^ in its zebra -like marking 
of blaok and white bands, is frequently seen leaping on 
window-BiUs and garden fences, in the burning snn o( 
summer. Its manners cannot be better described than in 
the words of old Evelju : — Such I did frequently ob- 
•enre at Borne, which, e^ying a fly at three or four yards' 
distance upon the baloony where I stood, would not make 
directly to her, but crawl under the rail, till, being arrived 
to the antipodes, it would steal up, seldom missing its 
aim ; but if it chanced to want anything of being perfectly 
opposite, would at first ])eep, immediately slide down 
again, till, taking bettor notice, it would come the next 
time exactly \ipou the fly's back. But if this happened 
not to be within a competent leap^ then would this insect 
move so softly, as the very shadow of the gnomon seemed 
nut to be more imperceptible, unless the fly moved ; and 
then would tiie spider move also m the same proportion, 
keeping that just ' time with her motion, as if the same 
ioul had animated both these little bodies ; and whether 
it were forwards, backwards, or to either side, without at 
all turning her body, like a well-managed horse If, 
however, the capricious fly took wing and pitched u\H)n 
another place behind our huntress, then would the spider 
whirl its body so nimbly about as nothing could bo ima- 
gined more swift ; by which means she always kept tiic 
head towards her prey, though, to appearance, as im- 
moveable as if it had been a nail driven into the wood, 
till, by that indibcerniblu progress (being arrived within 
the sphere of her reach^) she made a fatal leap, swift as 
Itghtningi upon the fly, oatching him in the poll, where 
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she neyer qttitt6d hold till her beUy was foU, $Md Umh 

dragged the remainder home.** * 

There are several hideous forms of the group ill tropical 
climates, of which the best kuowu is t h it of the Scorpions. 
It is impossible to look on one of these^ and not be re- 
minded of a lobster — the great palps, with stout dilated 
pincers, resembling closely the claws of that luueh more 
respectable crustacean. Tlie Scorpions are widely scat- 
tered ; several are found in the south of Europe, but it is 
in the tropios that they moat abound. The Scorpio 
of the East Indies pfrows to six inches in length, uiid its 
sting is rather a formidable atfair. Wo once ej^perienced 
the effects of a West Indian Scorpion's venom, which 
were, however, not more severe than those of a wasp's or 
bee's sting. The weapon is a hooked, very acute joint at 
the extremity of a six-knobbed tail, within which is a bag 
of subtile poison, infused into the wound through two 
minute slits near the point. These animals lurk under 
stones and in dark crevices, living on beetles and other 
insects, which they catch with their claws. Tiny species 
closely resembling them, except that the tail and the 
sting are wanting, are common in old books -and papers, 
and sometimes parasitically infesting insects. Tiiciie con- 
stitute the genus Chtl^'er, and form the counectii^g link 
between the Scorpions and the Harvest-men or Shepherd- 
spidenj (Pi^a/mi^tfm), which are so common in autumn, 
remarkable for tiie great slenderuess and length of their 
many -jointed legs, which continue to move a long time 
after being separated from the body. 

The tribe Mites comprises small and genenUj wy 
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minutd animaku Scarlet is their favourite liverj^ and it 
often has ths appearanoe of satixi or velTat. The Water- 
mites (Hifdraehfui) are merry little creatures that scuttle 

aloni? through the water of our pools, looking like tiny 
globules of red sealing-wax. The Cheese-mite {Siro do- 
m€9ticu8) is so common, that possiblj, gentle reader, you 
may haye emulated the feats of Samson, slaying thousands 
at a time, aud that with a jaw-u^ue. If you are fond of 
dogs or of cattle, you have also, doubtless, made the ac- 
quaintance of a yile creature called a Tick {Ix(HU8)y which 
attaches itself to the poor bnites in some spot inaccessible 
to their efforts — such as behind the ears, or at the root 
of the tail — ^and then, plunging a beak of sharp homy 
lancets into the flesh, sucks the blood, till its own body is 
gorged and swollen from the size of a hemp-seed to that 
of a horse-bean, when it drops off to make room for another 
bloodthirsty sucker. And, dually, some of these crea- 
tures (Sarcoptes) of minute dimensions, burrowing beneath 
the skin, become the cause of certain highly infectious 
cutaneous diseases, which are unhappily too oommon where 
rlesnllnc)iw is neglected* 
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BiomBBLk (Whe^hearm). 

Nearly two oeoturies ago, a great impetus was given to 
physical science by the application of the newly-invented 
MicroBoope to substances so minute^ that their forms, or 
at least their structure, could scarcely be appreciated by 
the unassisted sense. The waters were found to be teem- 
ing with living creatures of multitadinous kinds, const!- 
tnting what might be called a new world of life. The 
excessive minuteness of these creatures being their most 
obvious character, and the imperfection of the instruments 
as yet in use permitting no more than a vague perception 
of their exterior figure, it was natural that they should 
be associated in one group, under the term Animalcules. 

More precise observation has, however, determined 
that, among these minute forms, are comprised animals 
of very various grades of * organisation. Some are the 
simplest creatures known, as the Monads, of which we 
treated in the first chapter of this volume ; some are 
not animate at all, but plants of a very low grade, endowed 
with animal-like powers of locomotion ; some are the larvae 
of Insects ; some are minute Annelida and Crustacea ; 
and a considerable number, of high interest from their 
beauty, their sprightly motions, their perfect tianapareiMjyy 
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and thttr oomparatiTely oamplex stroctim^ oomtitate a 

peculiar class of themselves, uiulcr the title of IIutifkha. 

The relation wiiich this group bears to other recoguised 
okuaes of animalsi has been a matter of some debate. It 
seems generally admitted that they oome into the Annu* 
lose Division j and wu are incUiied to place tliem above 
the Amkelida^ having relations both with Insecta and 
Cbustacba^ and forming a link by which the lowest forms 
of these highly-organised creatures are linked with the 
highest Infusoria. 

The earliest known species is one of the most abundant ^ 
and though it is not so typical of the class as many 
others, being one of the lowest forms in organisation, yet 
as It exhibits, with peculiar clearness, the characteristic 
movement which has giveu a uame both to itself and its 
dass^ it is popularly considered as the representative of 
the whole. We allude to the common Wheel-animalcule 
(Rotifer vulgaris), which is found in most collections of 
fresh water, and in vegetable infusions that have stood 
exposed for a few days. 

The form of this tiny creature, which does not exceed 
55th of an inch in length, is spindle-shaped or barrel- 
shapedy the lower part tapering to a slender foot, of many 
joints^ capable of being sheathed^ telescope-fashion, one 
within another, and the upper part expanding into two 
circular disks set with vibrating cilia. It is the motions 
of these cilia which are so peculiar and characteristic of 
the whole class; they immediately arrest the attention of 
the observer, who is struck with wonder to behold what 
appear to be the dark teeth of two cogged- wheels, set side 
by side horisontally, and running rapidly round with the 
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ceaseless r^^alaritj of a complex piece of madiinery. Tbo 
early obBenrers Bupposed that the wheels reallj did rotate^ 
ihongli they found it imposeible to imagine how any part 

of a living: animal could do so. And no beholder can 
wonder at their supposition, for with all our knowledge of 
how the phenomena is produced, it is ahnoet impossible^ 
tMk hohing at it, to persuade ourselves that there is not 
an actual rotation of the parts. Tho explanatiun of tho 
appearance has been already given:* it is a rotatory pro* 
greesiou of waxm caused by the rhythmical bending and 
straightening of cilia, in themseWes stationary. The efifect 
of this movement is to produce circular vortices in the 
surrounding water, which are made conspicuously mani- 
fest when any minute particles of solid matter are hdd 
in suspension; as when a little carmine or indigo is 
mixed with the water. In this case, the coloured atoms 
are caught, and involved in the rapid rotation, passing off 
after many gyrations, in a continuous thick stream from 
a point between the two wheels, like the dense black 
cloud of smoke that streams away behind a steamer's 
funneL 

The objects of the ciliaiy rotation are principally twow 

When the animal is stationary, adhering to foreign sub- 
stances by the extremity of its foot, the vortices bring 
ever fresh particles of water to be respired, and whatev^ 
atoms fit for food may be floating in the vimnity; the 
whirls leading to a central point, at which is placed the 
entrance to the stomacii. On the other hand, when the 
uuimal relinquishes its foot-hold and commits itself to the 
>;*cn water, the cilU act like a steamer's paddle-wheels, 
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and WW it swiftlj along in any giTen direotion at Aa 
oroatnre't wilL 

The skill in this species is raembraiioiis, but somewhat 
firiu, folded upon itself at certain poiats of the ciroum- 
ftrenoe^ ao that one portion can, to a certain extent^ be 
sheathed within another, as in the AmnBUDA and in the 
larva) of Insects. In many genera, however, the iutegu- 
mcnt hardens into a firm homj shell (loHca), which takes 
different forma, the most eommon being that of a tortoise* 
like box, as in BraehionuSi with a wide orifice in front 
(often armed with projecting spines) for the protrusion 
and expansion of the ciliary wheels, and a smaller one m 
the rear to give iaaae to the flexible-jointed foot^ which 
oommonlj terminates in two pointed toes. The stmctnie 
and composition of this integument are similar to those 
of Insects and Crustacea. 

Owing to the crystal tiansparenoy of these tiny crei^ 
tures, we are enabled, with the aid of microscopic powers, 
to discern their internal stmcture and economy with a 
clearness which no dissection would avail to shew ; even 
were not dissection precluded by their minuteness. They 
are thns peroeived to possess a comparatively high oondi- 
tion of organisation. The muscular, the nervous, the 
digestive, and the reproductive systems are, in particular, 
well developed* 

Long and broad ribbons of muscular texture pass from 
organ to organ, playing freely in the general cavity of the 
body, their contractions and extensions plainly visible. 
These are very numerous^some passing downlongitudin&lly, 
others transversely, their extremities being inserted into 
the lining tunic of the integument. Sometimes the musdea 
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take the foim of ilender but lengthened threads, and otban 
are seao, emBing, in TarionB directions, like a net^ the 

ampler viscera. From this rich iiiu.^cular development, the 
moyements of the Botif£ba are very vai'ied and vigorous. 

The nervous system is very peculiar and remarkable in 
this class. It exists in a form wholly without parallel in 
the Invertebrate ( lassos, namely, t ha t of a single mass, well 
denned, and olteu of immense comparative size, which, in 
spite of all our reloctance, we can compare only to the 
brain of the Y bbtbbrata. This great nerve-mass is placed 
ia the head of the animal, and commonly carries, seated 
on its binder part^ a red eye (sometimes two) of simple 
structure, apparently composed of a lens and a pigment 
mass. The great ganglion sends off a pair of threads to 
the nape, where they unite into a small ganglion below 
an organ of sense, which, iu its most ordinary form, is a 
tubular projection, furnished with a terminal tuft of hairs, 
and which appears to be the representative of the antennas 
in Insects. In a few ciises we iiavo detected threads of 
extreme tenacity £oatiug iu the cavity of the body, which 
we believe to have a nervous character; but besides these, 
we know of no ofif^hoots from the great central brain. It 
is certain that nothing answerable to the ilunble chain of 
ganglia, united by threads, and running down the lengtli 
of the body, that are so characteristic of the Aunuumul 
generally, exists in this class. 

Scarcely less anomalous is the condition of the mouth. 
Far down in the body is seen an oval pellucid mass, con- 
taining a curious array of symmetrical pieces that work 
vigorously on a central table, like a pair of hammers on an 
anvO, Strange as is its position, this organ is notliing 
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•Ite thftii the moutb, ite pkoe being eaiudd bj the iaver- 
•ion of the fore parte of the body, pennanently in some 

species, ;is RoUjer, but in others, as Sca?'idiu7n, Furctl- 
laria, ike, traiisieutly, the mouth being brought to the 
exterior when in eotion. The hammer-like pieeee are the 
representatiTes of the npper jaws (numdWiUd^f and the two 

liaives of the table-like piece, iipiinst which they work, 
are the repreaeutatiyee of the lower jawd (maxUkB) of 
iNSBora 

The foody after having been subjeoted to the pounding 

and crushii)£r action of these luiuimcr iikc jaw3, passes 
off behind through a slender gullet into a capacious sto- 
mach, into which bile is poured from glands (either a 
single pnir or very numerous) which are appended to it. 
Thi8 is succeeded by an intestine, and this by a reotum, 
which terminates in an orihce behind the foot. 

It is a curious circumstance that there existo one genus 
in this Class-Whence named AsphnchneH—yrhioh has no 
intestine nor any posterior outlet to the stomach, the foecal 
portions of the food being r^urgitated and expelled from 
the month. Still more remarkable is the faot^ that all 
the males in the Glass are entirely destitute of the diges- 
tive apparatus ; neither mouth, jaws, gullet, stomach, nor 
intestine being found, nor any Testiges of these organs, in 
any male Rotiferon. 

So far as has been observed, the sexes are separate 
throughout the class. The peculiarity just noticed is 
not the only one that distinguishes the sexes. The male 
RoTiFBRA are invariably smaller, less fully organised, and 
more short-lived than the females ; they commonly have 
scarcely any resemblance to their partners, though the 
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males of all the specieti have a very closu &iuulaiitj to each 
other. 

The femaleB produce and depoeit^ one at a time, yery 
large oval ^gs, enclosed in a brittle shell. The yonng 

appear in the perfect form, heiuii' bubjoct to ih> metamor- 
phosis, and for the most part with all their orgauA com- 
plete. In some of the lower forma, as St^phax^aeeroa^ 3fe- 
Hcerfa, &o,, the young are hatched in a grub-like condi- 
tion, from which the teutaoles, disk^ &c., develop theoi- 
selves by gemmation. 

The genera just alluded to, and some others, are inea* 
pable of locomotion, except in earliest infancy ; the youti^ 
soon attaching themselves by the foot to some solid object. 
They now secrete and throw oii^ from the surface of their 
body BueoeeslTe coats of gelatinous matter, which form an 
erect cylindrical case around them, into which they can 
wholly retire for protection, by contracting their fore parts 
on alarm. In general, this tube is simply gelatinous 
and transparent, except that it sometimes becomes par- 
tially opaque when old, by the adhesion to its exterior 
of DiatomacecSf floccose particles, <fec. ; but in one species 
{Mdkeiia ringena)^ which hence becomes invested with a 
high interest, the tubular case is strengthened by a layer 
of solid pellets, manufactured by the animal for the occa- 
sion, and deposited, pellet by pellet, and layer upon layer, 
just like the bricks in a pieoe of masonry. 

This species is one of peculiar beauty, and any of our 
young readers who possess a microscope, or have accesa to 
one, will do well to obtain aa hour s examination of it. 
Fortunately, it is by no means a rare animal in still waters 
where aquatio plants grow: the slender, much divided 
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leaTM of MjriophjUum are pnttjwn to be monorleai 

stnddcd with the erect tubes, whioh are quite visible to the 

naked eye. 

Ou beiug brought ander the microeoope with a power 
of 100 or 150 diameters, you can see a tall chimney of 

a yellowish-brown hue, standing on a leaf, slightly widen- 
ing iroui the bottom upwards, and termiuating in an irre- 
gular edge. PresentlT^ a peiluoid body peeps from the 
summit, like a sweep out of the chimney-top (pardon the 
similitude), and, rising higher and higher, suddenly unfurls 
a disk of four expansive petals, not altogether unlike those 
of a Heart's-ease, but made of orystaUine material, and set 
round the margins with a row of those beauteous oilia, 
whose dark waves chase each other in ceaseless play, up 
and down, round and round, in the most charming manner. 

Behind the disk, whioh by a bend of the upper part of 
the body is brought to assume a vertical position, there ia 
a little hemispherical cavity on the surface, which is lined 
with cilia, and this is connected by a series of cilia with 
the sinus of the two great upper petals of the disk. 

The ciliary wave^ after making the oirouit of the disk, 
passes off behind in a great current through the sinus 
just alluded to, carrying with it ail the floating particles 
that are not fit for food, or that have not been carried into 
the mouth. These particles are hurled along until they 
reach the little heiiiibjjliorical cavitj^, in which they are 
caught and whirled round and round with great rapidity. 
Here, too, they are probably mixed with some glutinous 
secretion, and the effect of the gyration is the consolida- 
tion of the particles into a little globular pellet. No sooner 
is this ready, than the animal quickly bends forward its 
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body till the evntj toucbee the edge of its case, where 
the globule is deposited. The erect position is now assumed 

again, nuitL rials for a new globule begin to accumuLitc, 
and in a minute or two this is ready, and is deposited beside 
Its predecessor ; and thus the case k iwiftlj built up, brick 
by briok. 
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Tbs darky mysterioiu world of waters bides nanj a 

"moving creature that hath life;" and the solitary pa.cer 
along the black line of sea- weed that bouuds the domains 
of earth and sea, or the curious Paul Pry that is eyer and 
anon peering into nooks and holes and crannies in the 
surge-worn rocks, is continually surprised bj some strange 
being, some minim of existence it may be, uncouth and 
slow, or lithe and elegant^ and rapid as lightning; dull and 
sombre as suits its obscure retreat, or bright and gaily- 
tinted from the solar ray; some new combination or modi- 
fication of organs; some noyel exhibition of instinct, habit, 
or function; that awakens his admiration, and^ if he be 
accustomed to turn from the creature to the Creator, 
elicits the tribute of praise to Him who made ail things 
for His own glory. 

The Obustacba pre-eminently make the waters their 
home ; they are the aquatic diraion of that mighty host 
of living thiDjB^s, that range under the title of Articulata. 
The Insects, Spiders, and Mites, counting their armies, as 
ihey do, by hundreds of thousands, leave, with scarcely an 
exception, the sea untouched ; and though a goodly num- 
ber of these are found in the fresh waters of river^ lake. 
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and pool, they are few compared with the vast body. The 
0oUd earth and free air oonatitute tluir sphere of ezist> 
enoe. The CRuaTACOA, on the other hand, though repre- 
sent ed by a few species that crawl on the land, and more 
e&ciently in fresh waters, mostly range the sea, dwelling, 
according to the diversitj of their structure and instinct^ 
from the sunny mirfaoe to the nniUuminated depths; firom 
the shallows of tlie shore to the boundless solitudes of the 
ocean; from the genial waves of the Equator to the icc- 
fidda of the Pole^ to Arctos and eternal frosU" 

Nor let this last assertion he considered as a sounding 

platitude with which to sweup the .st'ut< iico round grace- 
fully ; for it is literally true : as far into the dreary regions 
of the Pole as our bold explorexs, or still hardier whale- 
fishers haye penetrated, they report the Arctic Sea to 
Bwanii with small Crl.siacea. One little species, in par- 
ticular, found in immense numbers beneath the ice, was 
turned to account in the temporary sojourn of the dis- 
covery expeditions in winter quarters. The men had often 
noticed the shrinking: of their salt meat which had been 
put to soak, and a goose that had been frozen, on being 
immersed to thaw, wa% in the lapse of fortj-eight hours, 
reduced to a perfect skeleton* The of&cem afterwards 
availed themselves of the services of these iiiJuiitnous 
little anatomists, to obtain clean skeletons of such small 
aT^imftlft as they procured, merely taking the precaution of 
tying the specimen in a loose bag of gause or netting, for 
the preservation of any of the smaller bones that might 
be separated by the consumption of the ligamentis. 

In most respects, Ojidstacba are so much like Insects, 
tiiat the older naturalists, and the illustrions Linnseus 
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IlssBCTA. They have, however, a greater number of limbs ; 
the full provision Uoiag five pairs of true feet, and three 
pairs of organs which (because of a certain ambiguity in 
their function, like that uaelul piece of furniture of whieh 
we read — 

— ** ContziTad ft double debt to pay, 
A bad by uight, * diMt of dfftwera by day,**^ 

are called foot- jaws. Besides these, a great number of the 
species have five or six pairs of jointed limbs attached to 
the under-side of the abdomen, which are generally used 
for progression, and are called false-fee^. Their mouth is 
furnished with tliree pairs of jaws and two pairs of an- 
tennae. It must be borne in mind^ however, that the total 
complement of these members is not foimd present in 
every species, some of them being wanting in certain 
extensive groups. 
The researches of a naturalist who has paid much aiten- 
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tkm to this clas% Mr Spence Bate» have shed a flood of 
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interefltiiig light on the office of tbe orgam kst-neined.^ 

Any one may easily identify them in the Lol>srer or Prawn. 
Take the latter. On each side of the long sword-like and 
spicy beak that prcgeets above the head, there is an oigan 
consisting of three stout joints, at the tip of whieh are 
three threads, of which two are of great length, and formed 
of numberless hugs, and the third is short. These organs, 
then, oonstitute the thner pair of antenna. Below these 
thei*c is a pair somewhat similar, but they consist each of 
five joints, and one long thread, with a large flat plate on 
each side. These are the outer antennm. The former are 
the organs of hearings the latter those of smelling. 

In the living animal, the inner antennfld are always car- 
ried in an elevated posture, and are continually flirted to 
and ho with a rapid jerking motion that is very peculiar, 
Mtrikmff the water every instant. It is very conspicuous in 
the Crabs, from the shortness of the organs in question. 
Whtu next our readers, gazing on the tenants of those 
wonderful marine tanks at the Zoological Gardens in the 
Regent's Park, see a Crab tapping the snrroujsding water, 
and, as it were, feeling it — they may understand that 
he IS trying it for the vibrations of sound : it is the action 
eS vigilant listening, whidi never relaxes its guard. 

To help the perceptions of the animal, the many-jointed 
filaiDCiit whicii strikes the water is fringed with hairs of 
great delicacy, standing out at right angles to the stalk, 
80 that tbe slightest vibrations cannot fail to be conveyed 
to the sensorium. This may be called the outer ear; but 
in the interior of the basal joint, ^vhich is large and swollen, 
therd is a cochlea, or inner ear, having calcareous walls of 

• AUL tttd H^. or N. H., July 1856, p. 40. 
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delioftle tasturey to the oentraof wbieh pMseBthe Midltorj 

nerve. 

Tha outer autenofld differ greatlj from the inuer in their 
intenud Btrooture, though thojr resemble them so muoh 
in form. In the Crabs, the basal Joints form a sort of box 
or coaipact mass, with an uiifice on the side next the 
mouth, closed ov opened at pleasure by means of a little 
door with a hinge^ on the interior side of which a long 
bony lever is fastened, with the neoeesary muscles attached 
to it. In the Lobster and Prawn the door is wanting, 
but the oritice is protected by a thin membrane ; and in 
some of the lower forms it is placed at the end of a strong 
spine or projection. In all cases, however, the orifice ''Is 
so situated that it is impossible for any food to be con- 
veyed into the mouth without passing uuder this organ ; 
and of this the animal has the power to judge its suit- 
ability for food by raising the operculum [or door] at will, 
and exposing to it the hidden organ — the oljactori/.^* Who 
can refrain from exclaiming, at the sight of such beautiful, 
such exquisite contrivances for the safety and wellbeiug 
of creatures so mean, '' Great and marvellous axe thy 
works, Lord God Almighty!" 

The *' crust," or skin which envelopes the body, in these 
animals, differa from that of Imsbcts, inasmuch as it gene- 
rally contains a considerable portion of carbonate of lime. 
In many of the smaller forms, in the Shrimps and 
Prawns, it takes the consistence of thin transparent horn; 
but in the larger, as the Lobsters and Crabs, it acquires a 
great density, is perfectly opaque, and of the hardness of 
true shell, or even of stone. In the tips of the stout 
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daws of tlie Crab {Cancer pagums) we see it at its maxi-> 
mum of iudu ration. 

The breathing organs famish another point of diversity 
'between the Crabs and Insects. In the latter the^r are 
air- pipes, in the former gills ; always contrived, though 
under many modiiications of form and position, to extract 
the Tivif jing oxygen from water, and not from the atmo* 
sphere. Even the terrestrial species, as the common 

Woodlouse or Button (Oniscus), that rolls itself up into a 
ball in our gardens, need a certain degree of moisture to 
surround them, and hence they crawl out of their damp 
retreats only in wet weather. In the common Crab ihm 
gills are those long, finger like, pointed pyrumids ot wlutish 
substance often called dead men's fingei-s/* that are seen 
in two groups, when the carapace or shell** is remoyed. 
If we examine them, we shall find each pyramid to consist 
of a vast multitude of thin membranous plates closely 
packed together, but yet admitting the water to flow 
freely between them, which is kept in constant ciroulatioii 
by means of innumerable cilia with which the sur&oei 
are clothed. 

The increase of the race is effected only by means of 
eggs, no Cntataceim that we remember bringing forth its 
young alive. Every <me is familiar with the eggs, " spawn," 
as they are termed — of the Prawn, the mass of intensely 
red globules that is carried beneath the belly, and that is 
BO difficult to remoYa The difficulty arises from the 
manner in which the false feet, all fringed as they are 
■with fine hairs, penetrate the mass ; and thus we perceive 
another use of these organs, besides that of locomotion, 
already alluded to. The eggs, as they ave laid, are do- 
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posited oa tho false feet, and are carried about by the 
female parent until near the period of hatching. In some 
of the Opoflsum-ahrimps {MysHoi) the eggs are carried in 

one or two oval pouches beneath the thui ax ; while iu the 
cui'ious little Water-fleas (jCyclopidcB)^ and the still more 
remarkable Epieoa, the eggs are carried on each side of 
the tail in two oval or cylindrical bags, generally of large 
size, and a iinetinits of such length as to exceed tiiat of 
the wliole auinial besides. 

Like Insbots^ the Cbustaoba undergo a metamorphosis — 
perhaps with one or two exceptions. No one, uninstructed, 
could possibly recofjuise the earliest stage of the common 
Shore Crab (Carcinus mcBnas)* A hemispherical carapace 
or shell, not so big as a small pin*s head^ sends up from 
its centre a long, pointed, curved spine, while another 
Bpiue curves duwu wards ii\im the front beneath the body 
like a beak ; tiie eyes are without stalks ; there are two 
pairs of jointed feet| ending in tufts of stiff bristles ; and 
a long jointed body carried straight behind, which ends in 
two bundles of diverging spines. Such is the grotesque 
chamcter under which our little masquerader makes his 

first appearance on any stage.** After a time he drops 
his outer garments, and assumes a second form — ^widely 
different from tho former, and still sufficiently remote 
from the ultimate one ; and it is not till the third moult 
that the little creature, now grown to the size of a hemp- 
seed, begins to be recognisable as a drab ; though evea 
now he has several stages to pass through, several doffings 
of coats and trousers^ before he is quite a proper Shore 
Orab| comme U faut. 

This periodic casting of the skin is a needful provision 
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for growth in these auimafs, as in Insects ; in them it is 
confined to the caterpillar state^ in which alone growth 
takes place ; but here it preraib, because growth is oon- 
tinuedy long affcer the perfect form is attained. The rigi- 
dity of the encasing armour forhids tlie possibility of in- 
crease in its capacity. The growth, therefore, is periodic. 
At oertain intervals the hard crust is thrown off in sereral 
pieces, a new crust having been prepared beneath, whidi 
is at first soft, flexible, and expansile. Tiie body, now 
freed^ instantly enlarges in all directions, and, in a few 
minuteSy has attained the full extent of growth needed. 
The crust at once hardens, and in a brief space beoomes 
as inflexible as was its predecessor, admitting no further 
enlargement either of its own surface or of the contained 
organs. The aninkal usually undeigoes this process in 
the meet retired situation it can find, instinctively con- 
Bcious of its unprotected condition when soft, and appa- 
rently feeling sick and feeble. 

Another interesting circumstance in the economy of 
this Class, and the last we shall at present notice, is the 
power of renewing injured or lost limbs, li one of the 
joints of a Crab's leg be wounded, it would bleed to death 
but for this provision. The animal, however, wisely 
adopting the saw of " Young Jem'* in our nuisery-rhyme — 

'•Batter looe port tbin «U 

stiffens the hurt limb, and suddenly throws it off, the 
separation invariably taking place at the point where the 
second joint is tmited with the first. A small gland is 

placed here, aG€oidin^ to Mr H. Good^ir, ' wiauii isapplios 

* Ann. of H. H.,Tol. ZUL, p. SI* 
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material for future legs as required. " When the limb 5« 
thrown oS, the blood-vessels and nerve retract, thus leav- 
ing a bihaII oavitj in th« new-made enrfnoe. It is from 
this osvity that the germ of the fatafe leg springs. A 
scar fuiiiis over the raw surface caused by the separation, 
which afterwards forms a sheath for the young leg.** " As 
the growth advances, the thape of the new meoiber h^ 
eomes apparent, and oonstrictions appear, indicating the 
poeition of the articulation ; but the wiiole remains unpro- 
tected by any hard covering until the next change of 
shelly after which it appears in a proper case, being, how- 
ever, still connderably smaller than the corresponding 
claw on the opposite side oi the body, although eq^uallj 
perfeoi in ail its parts.*' * 
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Cbustacsa {Craha and Shiim^)^ 

Perhaps the most singular of all animal existences, and 
certainlj the most remarkable of tho Class to which tliey 
belong, are those Crostaoeaiie which conBtitute the Order 
Epizoa, 80 called from their parasitical habita. The grand 
principle of economy is so perfectly carried out in Crea- 
tion, that not only is every s^ot of inorganic nature turned 
to account in providing for some existences proper to i^ 
bat eyen the bodies of livrng animals are made to afford a 
dwelling-place and a feeding-ground for multitudes of 
other creatures. The intestines, the layers of muscle, the 
coats of the eye, the sinuses of the skull, afiford, aa we 
have already seen,* in different animalSi a home for cer- 
tain creatures of strange conformation, which are found 
under no other conditiuus, aud are thence called Intes- 
tinal Worms, or more correctly Eniozoa, u animala 
which live within other animals. The gills of fishes, the 
breathing poaches, the interior of the mouth, and Tariooa 
pacts of the surface of the body, become, on the other 
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band, the Mideim of another gnmp^ the Epuoa, of 
which we are speaking. 

Though these two groups of parasitic animals are very 
diverse in zooiogi<^ rank, or, in other words, in the de- 
gree of oomplexitj which their structure exhibitSi ihey 
merge into each other by imperceptible gradations, so 
that there are some intermediate forms (as there almost 
always are ou the coniiues of great groups), which it is 
Tery difficult to arrange in either Class, because this 
would involve their violent separation from near kindred. 
It must \>c borne in mind that onr lines of demarcation 
are artihcial, though, for perspicuity a sake^ we must 
draw them somewhere. 

One of the most interesting points in the economy of 
these creatures is the variety which is displayed in their 
armature. Deprived, for the most part, of limbs, or 
having these members when present strangely disguised, 
it was necessary to their existence that they should be 
furnished with some means of nthxint; themselves firmly 
to their prey, and various are the mechanical contrivances 
which serve this purpose. There is a minute Worm 
{Gyrodai^tylus) which lives upon the gills of certain species 
of the Carp tribe, whose adhering disk, when viewed be- 
neath the microscope, is most formidable to behold. It 
is armed all around its circumference with sharp curved 
hooks, while its centre is provided with a pair of much 
larger hooks, all intended to be plunged deeply into the 
flesh of the unfortunate fish, while the blood is sucked at 
leisure. In Caligta^ a creature a hundred times as large 
ns that just named, found on various marine fishes, the 
( iiject is effected by an array of hooked fangs and pincer* 
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like daws, combined with sacking-disksy while a slender 
tube piereee the flesh and pumps np the vital juices. 

Chondr acanthus y — which looks like a tiny doll dressed up 
in a ioug petticoat, fantastically studded all over with 
curred prickles, — clings to the gills of the John Dory by 
means of its stout hooked foot-jaw8» of which there are 

three pairs. 

More strange still is the furniture of the Lemeopodou 
Here two long arms proceed from the thorax, which, 
curving forward, meet at their tips in front of the head^ 

and imitiiig, carry a kuob or button, wide)!, boiug tlirust 
into the flesh of some miserable Shark or iialmou, mam- 
tains the needful hold for the robber's operations. A 
similar creature (ilcAMms), that infests our common Perch, 
lias a contrivance more elaborate still : the two arms unite 
as before, but the knob at the point of junction now be- 
comes a bell-shaped cupping-glass, beset within its rim with 
an array of recurved hooks. Hanging by means of this 
grappling-iron to the pfums of the fish, it jiUows its body 
to swing without fear or danger of dislodgment, in spite 
of the currents that are perpetually flowing through the 
mouth and gills. In some very long and slender forms 
constituting the famUy Fenelladcey parasitic upon the 
bodies of fishes, as the Sprat and Anohovy, the entire head 
is plunged into the tissues of the prey, sometimes into the 
eye, and is retained there by a curved prong which pro- 
ceeds backward from each side of the head, exactly on Lho 
principle of an anchor. An additional firmness is secured 
to the LemeOf which infests the gills of the Cod, by the 
prongs or flukes of the anchor being famished with pro- 
cesses shootrng off irregularly on all sides, which, being 
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imbedded in the flesh, like the roots of a tree in the soil, 
miBt all opposing influences to drag it awaj. This form 
is one of the most bizarre of the whole ; for, besides this 

stranue rooting head which is concealed, the exposed body 
re^ieiiibleH a twisted c^usage, without limbs, to which the 
external ovaries hang, like rolls of thread twined loosely 
together. 

Every lUich and pool is tenanted by tiny nimble crea- 
tures, which move tlirough the water by a suocession of 
little leapsy whence they are called Water-fleas. Some- 
times the ponds swarm with them to such a degree that 
tiio fluid contents seem not water but blood, or other ' 
strange liquid, according to the colour of the little animals. | 
These belong to the Order Entomostbaga, and, though 
small, many of them being undistinguishable without 
microscopic aid, they ;iro liiglily euiious. Many of them 
are enclosed, either wholly or in great measure, in a shell, 
which takes the form of two convex plates, either soldered 
together down the back, or united there by a hinge, leav<- 
ing the opposite edge free for the protrusion of the head 
and feet. The close resemblance of the latter (CyprUlida) 
to tho bivalve shells of Mollusoa is remarkable. 

In general these little animals have but a single eye in 
the middle of the forehead, which is of large size in pro- 
portion, round, and generally of a brilliant red hue, glis- 
tening like a ruby, so that it furnishes a beautiful study 
under the microscope. In the common Waters-flea (Daph' 
nia pulexjy the ej'e is bluish black, evidently composed of 
about twenty crystalline lenses, and though quite in- 
cluded within the shell, its motions, which are quick and 
partly rotatory, can be distinctly perceived. 
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For the protaetion of the eggs in this gmm there it a 
peeulter proyidon. They are pi oportiooelly large epd 

few in number, and, when laid by the mother, are not 
comniitted to the free elemeut, but arc deposited in a sort 
of chamber between the TalTee of the shell, above the 
animara back. Here they are oarried until the young are 
hatched ; and even for some days more the Httlo ones 
avail themselves of the same safe retreat, imtil they are 
strong enough to get their own living* 

For the most part in this Order, however, the eggs are 
excluded in two largo oval bags, which hang behind the 
parent, one on each side, these bags (external ovaries) 
being frequently each as large as tlie whde animaL 
When matured the young escape, and the saos dough 
awajj to be soon replaced by a new pair. 

Some of this race are 
not enclosed in shells: 
the genus just alluded to 
{Cyclops) and its fellows 
have the upper parts pro- 
tected by a large bookkr 
and hollow homy rings, 
much like the armour of 
the Shrimp and Lobster, 

€bpdBp>^ Ui nm mi wrtew naai. «^ some are deprived nf 
everything answering to a shield. Of the latter sort, 

which is, however, the exception to the general rule, is 
the Brine-shrimp {Artemia salina), which delights in the 
intensely salt pits of salt-works^ as at Lymington^ aad 
elsewhere.* 

* See OA uateresting accouut of thi4 Shrimp in " Exoelaunr," vol. p. S9a. 




Digitized by Google 



Hie hiatus betweeo these Insects in Shells^** as the 

appellation Entomostraoa Rignifles, and the trae Crabs, is 
occupied by an imnieuse host of creatures still snaall, but 
generallj of a size above that of the Water-fleas. They 
are commonly jointed thioughont, without any carapace 
or buckler on the fore parts of the body. The terrestrial 
^ccies are arranged here, of which the garden Ajmadtlh, 
or Woodlouscy ahmdy alluded to, is a familiar examj^. 
They approach the nearest of the Obctstaoea to Ihe true 
Insects. Many of them have the faculty of rolling them- 
selves more or less completely into a ball, like the hedge- 
hog, and apparently for the same purpose, of opposing a 
passive resistance to annoyance. The Orders Ibofoba and 
Amphipoda, distinguished infer se principally by the struc- 
ture of the limbs, are composed of these forms, whichy 
though they are of yarious interest, we are compelled sum- 
marily to dismiss. 

And thus we come to the most liighly endowed repre- 
sentatives of the Clas!5, one of tlio most remarkable charac- 
teristics of which is that their eyes, instead of being 
imbedded in the head, or at most immoveably seated on 
the surface, are placed at the tip of horny, jointed stnlks, 
which can be swayed about in various directions, greatly 
increasing the animaFs range of vision. Hence this Order 
is called Pobophthaliia, or Stalk-eyed Crustacea. 

The strangest of these are the Glass-crabs {Phifllosoma\ 
animals of extroordiuaxy beauty, found abundantly in the 
tropical oceans, swimming at the sur&ce fiir from land. 
One species has been recently taken cn the British shores. 
Tliey look like an oval jtlate of the purest glass, with a 
broad tail and slender divergent limbs^ so transparent and 
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eyes, which are of a lovelj blue hue^ aud are carried at 
the end of long stalks. 

Our common Prawns (Pakmon) are beautifiil examples 
of pelluetd strueture ; and when alive, they form, from 
this circumstance, from the dark-brown lines with which 
they are adorned, from their elegant shape, and sprightly, 
graoefnl motions^ very interesting objects in a marine 
Aqnarinm ; the more so as they are among the most easily 
kept, being readily reconciled to captivity, and keeping 
themselves in health and condition, without trouble to their 
fKMnessor, on the animalcules and garbage that else would 
accumulate on the bottom. Their manner of feeding, by 
the hand-like use of their long slender claws, which seize 
the food and present it to the mouth ; tho brushes of hair 
with which some of the feet are fringed, serving as cleansing 
organs, and the effective way in which these are made to 
reach all parts of the body, and to keep it scrupulously 
dean; the flapping of the false feet beneath the abdomen 
in the process of ordinary swimming; the occasional sud- 
den stroke upon the water of the broad tail-plates when 
the creature is alarmed, causing it to shoot backward with 
the rapidity of thought to the distance of several inches; 
the structure of the eyes, and the singular reflection of a 

candle from tlieir interior, like the flash of a policeman's 
hdCs-eye; and even the internal organs, the pulsation of 
the heart, and the passing of the food, as roaaticated, 
into the stomach, can all be seen and studied to adva»- 
t£^e in these parlour pets. An hour's observation on 
their organisation and their manners, if our readers have 
the opportunity of watching any marine Aquarium, 
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would fumisb ft most mtwsstmgand iustruGtiTe lesson in 
pbjsiology. 

The broad plates whioh expand like a fan at the tail of 
the Piawns and Lobsters, form their great resouroe for 

swift and sudden locomotion The common Lobster is 
said to be able to dart, back bj this means thirty feet, with 
the fleetness of % bind on the wtog ; and when we think 
of this feat, we must not forget the great density and 
resistance of such a medium as water, in which it is 
aocompiiahed. The existence of these plates^ and the 
groat doTelopment of the abdomen whioh carries them, 
distinguish these from the proper Crabs, which have 
no terminal plates, and in wliich the abdomen is re- 
dttoed to a thin ^p bent under the body and pressed 
dose to iif except when it is forced out of plaoa by 
the spawn, which the females deposit between it and the 
thorax* 

Some of the Crabs haTO the power of swimming, bui 
it is by a yery different mechanism from that of the Lob- 

btciii; and it affords us one of the many examples which 
the naturaliist is constantly meeting with, of the infinite 
resooroes of the wisdom of God in creation. In the com- 
mon eatable Crab (Cancer pagurus)^ with the exception of 
the foremost pair of limbs, which are expanded into power- 
ful graaping claws, all the feet are terminated by a short 
shaip-pointed toe. But we have some species common on 
our shores (Porftiiittf, ^.), in which the hindmost legs have 
th last joint dilated into a broad, thin, oval plate, which 
belli*,' fringed, as are also the other joints, with stiff haira^ 
constitute oars, and being worked in a peculiar manner, 
row the anrirtf* swiftly to and fro^ at the surfiioe or through 




Digitized by Googl 



221 



the deeps* Otiiera, wbiah are more strictly oceauicy <ii»* 
play the same atraoture in a yet higher degree. 

It is impossible to walk along a boaoh by the edge of 

tlio tide without observing many univalve shells runuing 
to and fro, with an agility far greater than that of the 
sluggish molluskB, whose honses they ori^nally were. On 
looking closely at them, we see the auteinue, eyes, and 
claws of what seems a minute Lobster projecting from 
eaeh. If we take it up, the jealous little rogue withdraws 
into the house, pulling his legs after him, and daps one 
stoui cl.iw upon the other, in such a way as effectually to 
bar the inti uder's entrance. We may sma8h the shell upon 
a stone, and thus execute a forcible ejection (it is no more 
than he deserves, for the house is not his own, and he pays 
no rent), and then we see that the hinder parts are 
curiously distorted and twisted, to fit it for tenanting a 
spiral shell It is not a Lobster at all, but a Mermit-orab 
(^Pagurus)^ and this is the mode of life for which it is cre- 
ated. The abdomen is covered with a soft skin instead of 
a shelly crust, and therefore needs protection ; and this 
is provided by the instinct which teaches the Grab to search 
for some empty univalve shell of suitable size, and to 
appropriate it for himself. Some laughable scenes occur 
when the old house becomes too strait for him to live any 
longer in it, and his growirf bulk compels him to look out 
for a new lodging. Like a sound philosopher, he never 
loses grasp of the old sheH till he has fotmd a better. 

Tropical countries have many species of Crustacea, 
which, from their terrestrial habits, are denominated Land- 
crabs. Those of the West Indies (Gecarcmus) make bur- 
rows in the soft earth, whence they wander by night for 



Digitized by Google 



22S 



forage. Ouce in the year they are said to come down from 
the mountauis in troopi^ surmountiug eveiy obstacle in 
tlieur waj to the tea; after depositing their egga in the 
water they return mnoh enfM>led Of the habits of an 

East Indian species (^Thdphusa cuniculcaris)^ Bishop Heber 
thus speaks in liis interestiug Journal : All the grass 
through the Deooan generally swarms with a small Land- 
crab, which burrows in the ground, and runs with con- 
siderable switLuess, even when eucuoibered with a bundle 
of food as big as itself ; this food is grass, or the green 
stalks of rice, and it is amusing to see the Crabs sitting, 
as it were, upright to cut their hay with their sharp pin- 
cers, and then waddling off witii their sheaf to their holes 
as quickly as their sidelong pace will carry them.** 

And since they are so anxious to get out of our sights we 
will take the opportunity to make our bow to them and 
the whole tribe of Crabs aud Shrimps togethob 
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CiBBiFBDiA (BamadtB). 

Whoeyeb is familiar with the rocky coasts of our settrgirt 
isle, is aware that that belt of rock which is included be- 
tween the levels of high and low tide, is ordinarily Bfeuddod 

with millions of little shelly cones, often packed so closely 
together, that there is not proper standing room for them, 
so that the individual coues are forced out of their proper 
8hape> and compeUed to rise into a lengthened distorted 
form. 

He may chance, moreover, to have seen a log of timber 
drifted in from the wide ocean, or the bottom of a ship 
just returned from a twelvemonth's tropical voyagOi either 
of which has probably displayed numbersof singular beingp, 
which he may be disposed to associate with the Bivalve 
Mollusca that he finds on the sandy beach. For they con- 
sist of a flattened shell, composed of many pieces^ usually 
of a blueish^white fane, marked with orangSf but set at 
the end of a more or less lengthened stem of a wrinkled 
gristly substance^ by which it is firmly attached to the sub- 
merged timber. 

Now the stony cone seated on the rock, and the delioate 
multivalve swinging at the end of the long footstalk, are 
members of the same clafis — they are both Barxiacles. In 
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order to aee their affinity, nothing more would be needfnl 
than to detach a piece of the rock, and a fragment of the 

timber, each with ouo or more of its tenants adhering, and 
plunge both into a glass of sea-water. Presently you 
would see, within the open mouth of the cone, two little 
riielly pieces sepemto^ and out ooves a most exquisite 
apparatus. It is something like a hand of many slender 
fingei*s, thrust forth, opened, dosed again with a clutch^ 
and drawn in. 

Look now at the delicately coloured valTes of the stalked 
kind. These separate, and a similar hand is thrust out, 
makes its clutch, and disappears. The structure of both, 
and the action, are the same. The principal differences 
are the absence of the footstalk in the former case, and 
the soldering toLcether of the valves into a conical shape. 
The (mo represents the Acorn or Sessile Barnacles {BaLa- 
nid<E\ the other the Stalked Barnacles (Jjppadida), 

The ''hand** thrown out is a beautifully adapted 
implement for the capture of prey. Tlie Lepas, indeed, 
possesses in its footstalks a little more freedom of motion 
than the firmly-soldered Balanvs ; but both are fixed, and 
are therefore incapable of pursuing their prey. They are 
hence dei)endent for subsistence on such minute animal- 
cules as the currents of the waters may bring within reach; 
and the constantly recurring clutches help to increase 
these currents. But they do more. If we examine each 
of the long " fingers " (^cirri) which compose the hand, and 
which arc set iu expansible pairs, we shall see that it is 
composed of a great number of joints, whereby it is en* 
dowed with great flexibility, and that it is also studded 
with fine but stiff bristles, which stand out at right 
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angles tnm the nnrilMe. Now the '^fingers,** expanded 

like a fan, aud curved like a half-open hand, make tbo 
framework of a net, while the transverse bristles, those 
of each finger " meeting and interlocking with those of 
the next, constitute a series of meshes occtiprtn^ the inter* 
slices, and the whole, cast out and withdrawn, form a most 
efiicient strainer of the water, arresting every minute 
atom, living or dead, which, heing then passed down to 
the month at the bottom of the net, is either swallowed 
or rejected, according as it is tit for lood or worthless. 

The Barnacle, whether sessile or stalked, passes through 
a series of metamorphoses, whieh shew that, although its 
appearance and instincts when adult have a great resem- 
blance to those of the Mullusca, its affinities are truly 
with the OausTAOEA. It begins life in a form exactly like 
that of a young Entomostracous Crustacean, with abroad 
carapace, a single eye, two pairs of antennie, tlirce pairs 
of jointed, branched, and well-bristled legs, and a forked 
tail It casts off its skin twice, undexgoing, especially 
at the second moult, a considerable change of figure. At 
the third moult it has assumed almost the form of a 
Cypris or Cyiherej being enclosed in a bivalve shell, in which 
the front of the head, with the antenuffi, is greatly de- 
veloped, equalling in bulk all the rest of the body. The 
single eye has become two, which arc very large, and 
attached to the outer arms of two beut processes like the 
letters U U, which are seen within the thorax. 

In this stage the little animal searches about for some 
suitable spot for permanent residence ; a ship's bottom, a 
piece of floating tmiber, the back of a whale or turtle, or 
the solid rock. When its selection is made, the two antennff^ 
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whiflh pvcjeot from tfhe ihell^ pour oat a glntinotis gum or 
ooment^ wbidi hftrdem in water, and firmly attaches them. 

Henceforth the aiuuiai is a fixture, glued by the frout of 
its head to its support. Another moult now takes plaoe ; 
the bWalve aheU ie thrown off, with the great eyesy and 
their O-like prooenes, and the little Cirriped is seen in its 
true form. It is now in effect a Stomapod Crustacean, 
attached by its antennae, the head greatly lengthened (in 
LqWf Ao.)f the cermace oompoaed of aeyeral pieoes {wdves), 
the legs modified into cirri, and made to execute their 
grasping movements backwards instead of forwardis, and 
the whole abdomen ohlitexated or reduoed to an inooo- 
spiouons rudiment 
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POLYZOA AEfJ> TUNIOAKA. 

Wb Speak of the icaU of animal life/* as if species rose 
above species iu a perfectly regular linear series, as to 
their development in organisation, like the steps of a 
ladder, beginning from the lowest, simplest forms of li^B^ 
and proceeding step by step, without any interruption, 
till we arrive at the highest, Man, " who was made after 
the image of God*" This is, perhaps, the common notion 
among those who hare ever attempted to consider the 
matter philosophically, — ^to contemplate Creation as a 
whole, a system, a plan. And the notion is aided by our 
systematic books. We are compelled, by the very nature 
of a book, to treat of creatures in this linear manner ; we 
cannot do otherwise : we mast begin with something, 
then go on to something else, and so proceed till we leave 
off. Nobody has yet invented a book in which the pages 
shall mn on in parallel or complex series^ instead of sue* 
cessive ; nor would it be possible to rea.l it otherwise 
than successivelv, if it could be so written. 

However, there is much in nature to confirm the c&na- 
mon notioa Linear series we find everywhere. Plxiolk 
may be found in thcM very pages ; we have treated oi 
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fin^TWft^ whoM stniotare manifeetlj Mcends in nmntor^ 

rnpted gratlation, such as that beautifol chain we noticed 
in the EcniNoit!.KMATA, fur in ( uice. It is not that lua 
principle is not correct, but that it is not true throughout: 
it is not the onfy principle. 

In fact, we find, in tracing up linear gradations, points 
occurring cvli and anou, where, though the does 
not break, other series link themselves ou laterally, wliich 
may themselves be ptirsaed linearly, and which in like 
manner send off side-chains, which link with other linear 
series. * 

Let us illustrate this bj a homely siuiile. Let us sup- 
pose that a person with ejes capable of onlj microsvopic 
Tision had before him a purse made of netted beads, and 
was cndt avouring to discover the plan ou wliich it waa 
eonstructcd. He is able to see but a single bead at % 
tone. He takes one and numbers it ; perhaps names it : 
and is conscious that another is in oontaot with it ; this 
also be numbers ; and finds a third, and a fourth, aiiil so 
ou, running on in straight succession, lie presently con- 
sludes that he nnderstands the stmotura ; it is plainly a 
Ihiear series. But soon he comes to a bead — perhaps it 
is iiiuaber 10 — which has in contact with it not only the 
number 1 1, but also a bead at each side. If he leave the 
original line, which he finds he can follow on if he so 
oiiooee, lie will disooTer that either of these lateral beads 
is the first of a series, which leads on linearly, till by and 
by, after sundry oifshoots and bends, he cornea into the 
eriginal line at bead nnmber or 3d, or IdO, as the 
ease may be. And from the offshoots of these secondary 
chainsi he can pursue similar chains ever branching off 
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md ever mergiDg into oue another. Now tbia woald be 
very pnzsHng ; and it would not be till after a great deal 
of examination in detail, and a great deal of patting 

two and two together," and UKUiy happy guesses, that 
he would at length master the idea of a quiuouucial 
plan — the order of a net 

But suppose that the net, instead of being woven on a 
single pkaie, as all our nets are formed, were made to in- 
crease in every possible direction — a net to be estimated 
bj solid instead of superficial measure, like the cells which 
go to make up the pulp of an apple^how would the 
plan be complicated ! And how much more of pioiriieted 
observation and study would be necessary before the in- 
quirer oould maater thia model bj the alow atudjr of a 
bead at a time ! 

Now, we do not mean to say that the great plan of 
Creation can be correctly represented by a series of 
meshes in a plane, nor by a mass of cells in a solid^ nor 
by circles set circularly till a larger circle is formed, and 
many of these set to constitute a still larger circle, and 
then again others still larger; we will not set our seal to 
any of those models, which have been from time to time 
proposed with great confidence as "the natural system." 
But tl»e comparison may help some of our readers better 
to appreciate the fact, that while there is a beautiful 
Ofrder in creation, the existence of which Ss readily dis- 
covered, it is an order, not simple, but highly complex in 
its relations. 

A notable example of the breaking down of the linear 
arrangement occurs in a series of creatures whidi we hava 

now to introduce to our rcadeis : a series which, com* 
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mciicingr at a point far lower than that to whkh wo hava 

asceaded iu our previous observations, rises iu uuinter- 
rnpted gradation, though not without mauy Uteral rela- 
tioiMy to the very highest type of animal ezistenoe* 

If we have beeu in the hahit of pieking up Bea-weecte 
from the shore where they have been washed by the 
wayea^ or from, the little sheltered rock-pools where they 
delight to groW| we hare often seen spread orer their 
Bmooth fronds what looks like a little piece of muslin, 
only that it is more dehcate, more filmy. It adheres 
quite firmly to the sur&oe, so that it cannot he rubbed 
off; and if we apply our thumb-nail to it, we dtscoyer 
that, thill as it is, the substance of which its subtile 
meslics are composed is stony or shelly iu its nature, and 
so hard as to smitoh the nail What is it } It is one of 
the sea-mats (^Mmiranipora pSUm), 

" Wo bring the magnifying power of a pocket-lens, or a 
microscope, to bear on it^ and our sense of beauty is at 
once gratified. We see a net-work of glassy cells, each 
closely resembling a slipper in shape, arranged in the most 
orderly manner Bide by side, yet so that the opening of 
one shall be in contact with the middle of its nearest 
neighbour, $idewi8€y while the toe of the slipper touches 
the heel of the next, lengthwise. The margin of the orifice 
is a little thickened, like the biuding of a slipper, and 
there are springing up £rom this rim six short spines 
which arch oyer the openings and a very long one from 
the front which runs up in the line of the instep. The 
slipper-like cell is transparent as glass, but in the sub- 
stance are seen many oval bladders or cavities. 

These eeUs are so many bouses inhabited by aotiTO 
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animals. In the Bpecimens which jou pick up on 
be&oh nothing more than this would be seeni however 
doBelj you might examine them, but in our lample jost 

takeu out of the water, we shall be able to show much 
more. The broad orifice surrouuded by spines is covered 
during life with a tbtj delicate elaatio membrane, stretched 
aorofls it like the head of a drum, and towards the firont 
of this there is a slit with two lips in the form of a cres- 
cent. From the lips of the slit a case or tube of the 
thinnest possible skin passes through the middle of the 
cell, within which plays a polype to and fro, capable of 
protruding itself to a great extent, as well as of retreating 
far into the depths of its cell, according to its pleasure. 
In the latter state the animal is bent upon itself with a 
double fold, somewhat like a person lying in bed with hia 
knees tucked up ; but when it wishes to expand lUelt^ 
two pairs of muscles, which are seea in the form of threads 
on each side, draw the body forward, and the skin that 
enyelopeB it turns inside out, just as we draw off a stock- 
ing. It gradually ])rotrudos from the slit as it unfolds, 
and then displays a number of long tentacles which are 
regularly packed side by side in a bundle ; but when these 
are quite protrude, they suddenly e xpand into the shape of 
an elegant bell or cup. The appearance of the animal is 
now yexy beautiful ; it is as clear as spun glass ; the 
aprightly motions which it exhibits increasing its beauty. 
Each of the thread>like tentacles seems to haye a double 
row of black teetli, like the cogs of a watch- wheel which 
run rapidly along in ceaseless course ; those of one side of 
the tentade runnmg towards the tip, and those of the 
€ifa«r 8id« towards the bane. Stzikiiig and beautiful. 
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however, as this motion is, so that it is impossible to look 
at it without admiration, it is not really a prograesion of 
any of the parts. This i^pearanoe of moTing teeth is 
caused bv very fine cilia, the nature and action of which 
have already been explained It will be sufficieut here to 
saj, that the oombtaed action of the whole of the oilia 
IbrmB a whirlpool, the centre of which is the mouth at the 
bottom of the bell ol tL nr;icles, and that every atom that 
conies within range is sucked in and engulphed. 

This is a representative of a olaw of animals called 
PoLTSOA ; it contains numerous genera and spedes differ- 
ing mtich in tlio lurni and arrauizenjcut of the cells, but 
displaying a remarkable uniformity in the structure of the 
y ^inn^^iy themaelres. In many species the sories of cells 

is attached to a Ibreigu body only 
by its base, standing erect, oftcu 
spread out and divided like a 
much-cut leaf^ or set in sin^ 
order, one cell springing out of the 
tip of another, and bearing a thii d 
on Its extremity, with occasional 
branchingBi so that the total 
structure resembles a tiny shrub. 

Many of these* creatures bear 
highly curious appendages, than 
which we know scarcely anything 
BoguijtaTicuianaCnaf .Lv) and j^^j^ interesting as a microeco- 

a cell rnagintied, showiiig the , m i_ * 

expaiidod poiypido, and a pical study. Take, for example, 
"Wrd*»-head." llicellaria ciliatcu or Bugula avicu- 

iaricu On the outside of some of the cells in these speciea 
thera Is ft little tubercle^ to which is artkmlatedt bj * 
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ilender joint, an organ which haa been aptly compared 

to the naked head of a vuUnro. This organ hua a !)oak 
with two mandibles, the lower ot which alone is movt^able, 
Opening and shutting like that of a bird, but with far 
greater width of gape, as the lower mandible can be opened 
till it extends behind in the same Inie with the upper. 
Each edge of the mandible (in the tirst-named species) is 
furnished with fiire strongly projecting teeth; the lower 
has a single tooth at its point, which fits into the notch 
between the terminal pair of the npper. The whole back 
of the head is transversely wrinkled. 

The movements of this strange appendage are in keep- 
ing with its curious structure. The whole head ordinarilj 
Bways to and fro upon the slender joint of the poll at inter- 
vals of a few seconds ; bat besides this motion, which is 
even, though rather quick, the lower mandible which com- 
monly gapes to its utmost extent, now and then, at Irregu- 
lar intervals, closes with a strong sudden snap, much like 
the snapping of a turtle's jaws, and presently again opens 
and leisurely resumcB its former expansion. We may dis- 
tinctly see the muscles which move the lower mandible; 
they occupy the position of the palate and extend back 
to the inner surfaoe of the skull, if we may borrow such 
terms from the organ which this organ mimics. It is veiy 
interesting to witness these singular motions, and it is 
scarcely possible to observe them without believing that 
the animal exercises an active volition in performing them. 

But the observation of these " bird's heads " suggests 
curious questions. Do they form a part of the polype's 
organisation? Why, then, are they found attached to 
some cells of a specimen while others are destitute of 
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limn f Why do aome speoliiiflni possess them and not 

others? Why are soaio species of a genus furnished with 
them while some are destitute of any suoh appendages^ 
thon^ essentially the same in every other respect f No 
light is thrown on these questions by anatomical exami- 
nation. It would appear that the aniuial within ib quite 
independent^ organically, of the bird's head," for, as Dr 
Reid has remarked^ and aa we have personally observed in 
seTOral spedes, the bird's head continues to move for 
a considerable time after the death and decompobitiuu of 
the polype. It has been suggested that the use of the 
organ is to grasp and kill passing animalculeB^ which then 
may be drawn into the cell by means of the ciliary cur- 
rents of the tentacles ; and this appears not improbable, 
and receives confirmation from the toothed structure of 
the beak. 

Tiie organ in question, with its singular function, may 
niiiiiijier to the support of the common life in another way 
lees direct but not less effectire. The seisureof a passtDg 
animaly and the holding of it in the tenacious grasp untQ 
it dies, may be a means of attracting the proper prey 
to the vicinity of the mouth. The presence of decom- 
posing animal substance in water invariably attracts crowds 
of infusory animalcules, which then breed with amaaii^^ 
rapidity, so as to form a cloud of living atouis aroiuid 
the decaying body, quite viiiible in the aggregate to the 
imassisted eye, and these remain in the vidnity, playing 
round and round until the organic matter is quite oon- 
sunied. Now, a tiny Annelid or other animal, caught by 
the bird's head of a Polyzoan and tightly held, woidd 
presently die ; and though in its own substance it might 
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not yield any nutriment to tho capturer, yet by becoming 
the centre of a crowd of busy lufu&oria^ multitudes of 
which would ooiuitaiitly be drawn into tho tentacular Tor> 
tez and swallowed, it would be ancillary to its support, 
and the organ in question would thus piay no unimporLant 
part in the economy of the animal 

Many members of this Class possess organs analogous 
to these, bat differing considerably in the detiuls of their 
construction ; and some are also tuiiiishod with long stiff 
bristles, which, movinn: freely on a joint at the base, can 
be made, at the will of the animal, to sweep across the 
face of the cell with considerable force, perhaps with the 
view to cl 'iir it of any extraneous luatters that might 
otherwise annoy or hurt it* Some genera, which have 
no organs answering to these, iuhsbit membranous oeUa 
instead of shelly ones, as Bowerhankia and its allies ; in 
others, the cells are immersed in a firm fleshy mass, as is 
the case with the Alcyonidiadw, 

From the Polt£OA the transition is easy and short to 
the TuNiOATA. The essential structure is the same in 
botL The body consists of a sac, with two orifices, usually 
placed near together, or the discharging one on one sids^ 
and a little below the receiving orifice* The circle of ten- 
tacles around the mouth of the Polyzoan is reduced in the 
Tunicate (^Ascidia) to short processes, which guard the 
orifice, and a similar circle is conferred upon the dis- 
charging one. On the other hand, there now appears a 
distinct breathing organ in the form of a hanging bag uf 
membmue, the inner surface of which is covered with 
oblong cells, set in rows, and these cells are lined with 
ciBa, whose moYcments resemble those of a toothed wheeL 
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The breathing cilia are, iu short, transferred from the pro- 
jecting tentacles to the iaterior of the body. There ib, 
moreover, in the Tuxicata a pakating hearty and also a 
circulation of blood. 

In many families of this Class the individual animals 
are aggregated together like those we have just deaeribed^ 
having a common corporate, as well as an individual life. 
Such arc the hrilliuutlv-colourcd masses, like stars set iu 
coloured jellji that are commou on &ea-\veeds and aub- 
merged stones. These are Batr^lHdm, We know of no 
example of an isolated Polyzoan ; they are all compound 
aniinuls, thotiph iu a few cases the cells stand up singly 
and remotely, from the common uniting root-thread ; but 
in the TumcATA we find many examples of single lile. Of 
this sort are the strange trooouth creatures that are so 
abundantly brouprht up l)y the dredger from the sea- 
bottom, attached to stones and old shells, and resembling 
a bag of tough leathery skin, with two orificesy and heuioe 
called il«d!iui, from the Greek word airKhty a leather bottla 
Some of these are large, rough with irregular lumps and 
depressions, and opaque ; others are smaller, smooth, 
pellucid, and brilliantly coloured. If they are plunged 
into a vessel of sea-water we see the orifices periodically 
opened wide, and suddenly contracted to a point ; and by 
careful observation we may detect the entering and out* 
going currents of water that pass through these apertures. 

There are some species which, though not strictly com- 
pound, are aggregated together in a highly curious manner. 
Such are the Salpm, which are found swimming in the &ee 
ocean; sometimes aolitaiy, aometimea united into kug 
flexible eiudna of transparent animals, which swim with 
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gerpeatine movemeuts. The genus Pyi-oisoma coutaios am- 
mate aggregated in another manner. These are lengthened 
AscidianS) united to each other so aa to eompoee a long 

free tube, op^ n :it one extremity and closed at tlie other. 
This is also aa oceanic geuuB, and is remarkable lor being 
Timidly luminona, the light displaying the most gpigioiiB 
and yaried hues. We shall close this chapter with an 
extract from Mr Bonnet's ** Wanderings," in which he 
records his own obhci vations of these interesting animals. 

On the 8th of June, being then in lat. O"" south, 
and long. 27** 6' west . . . late at nighty the mate of 
the watch came and called me to witness a very unusual 
appearance in the water, which he, on Erst seeing it, con- 
sidered to be breakers. On arriving upon the deck, this 
was foond to be a very broad and extensive sheet of phcft> 
phorescence, extending in a direction from east to west, 
as fieir as the eye could reach, 'i he luminosity was con- 
fined to the range of animals in this shoal, for there was 
no similar light in any other direction. I immediately 
cast the towing-net over the stern of the ship, as we ap- 
proached near the luminous streak, to ascertain the cause 
of this extraordinary and so limited phenomenon. The 
ship soon cleaved through the brilliant mass, from which, 
by the disturbance, strong flashes of light were emitted, 
and the shoal, judging from the time the vessel took in 
passing through the mass, may have been a mile in 
breadth. The passage of the Tessel through them in- 
ci'eased the light around to a far stronger degree, illumi- 
nating the ship. On taking in the towing-net, it was 
found half filled with Pyraaoma (jLikaUiemnf)^ which shone 
with a beautifiol pale-greenish light, and there were also 
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a few Bhell-fldi in tbe net at the same time. After the 

mass liad been passed through, the light was still seen 
astcru, until it became invisible in the distance, and the 
whole of the ooean then beoame hidden in darkneee as be- 
fore this took plaoe. The soene mui as hovel as beautifid 

and interesting.*' 
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COKOHIFBRiL AJSD GASTROPODA {SheU-JUky 

Such of our readers as arc familiar with the fish-market 
at Soathampton have, doubtless^ often seen a large sort 
of shell-fish which are sold under the name of ^*01d 

Maids." The fishwoman, perliaps herself an " old maid," 
will tell jou that these humble sisters of hers, these rivals 
in celibacy, are dug np from the muddy margin of the 
harbour, into which their burrow descends a foot or more 
deep; that tlie liunlor for them is ;iware of thct?- presence 
by a jet of water spirted from the mouth of the hole as 
soon as they become aware of Ms, a fact of which his ap- 
proaching footsteps inform them ; and that he instantly 
pluntres his narrow spade or fork in an oblique direction, 
and raises the unlucky bivalyej with a cloud of mud and 
wat-er, into the air. 

Now, if we examine one of these Old Maids,** which 
naturalists designate as the Sand Gaper arenarui), 
we find that we have an animal closely resembling those 
Asddias that we lately described. It is enclosed in a 
leathery wrinkled coat, with the two orifices placed near 
the end of a rather long tube : the internal Linatomy 
diieis kttie from that of the creatures just named, ex- 
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oept that there is an opeiuug in tho side for the protm- 
8ion of a moveable fleahy oi^gan called the foot ; but ex- 
tenially there is thia peeuliaritjr, that, in the aubstanoe of 

the co.'it, there are formed two valves or convex plates of 
stony substauce (jsheU)t which are united along one side 
by a hinge, and enclose the soft parts» as the leaves of a 
book are contained within the aoyers. 

This, then, is a bivalve shell-//>//, as it is commonly 
(though incorrectly) named, and it is tho representative 
of an extensive Class of animals^ found all over the world, 
in fresh and salt waters, and designated Oonchifera, or 
** Shell-hearers." There is, it is true, very great diversity 
in the details of form and structure that we tind lu this 
immense assemblage of animab ; but all these variations 
can be easily traced by insensible gradation to this primal 
foiiii, iuid thence to those lower types which wc iiave 
already described. Sometimes tho orifices for receiving 
and dischaiging water are prolonged into two distinct 
tubes with fringed extremities, as in that lovely and deli- 
cate shell that iuhal)its our sandy beaches, called, from 
its diverging rays of pink and yellow, the Setting Sun 
(Fiamnwbia ve^^ertind)^ where the two tubes, when fully 
extended, are twice the length of the shell. At other 
times we find the tuT)es again reduced to simple openings, 
and one of these forming a mere slit, scarcely to bo dis- 
tinguished from the common opening of the coat or majUU, 
as in the Mussels {Mytilidce)* This separation of the 
mantle, again, occurs in various degrees, from its condi- 
tion as a mere orifice for the protrusion of the foot, to 
that of the Oysters {Osireadas)^ where it is open all round, 
a fleshy counterpart of the shelly valves, bordered by a 
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short but close fringe. In the beautiful Pectens, "the 
butterflies of the Mollusca/' the mantle i& still further 
modified, for it is fdmiabed with 
I6iir rows o^ long moveable con- 
tractile tentacles, and with two 
rows of ejes that sparkle and glow 
like the most brilliaat gems. 

Another and a parallel modifica- 
tion takes place in the breathing 
organs, which, instead of being a Peetoa. 
dosed sac, as we saw it in the A$cidi(B, become thin flat 
leaves, mnch like the folds of the mantle or the she1I*valves, 
which are placed a pair on each side. Their structure is 
no less modified than their form, for instead of oval ciliated 
cells on the internal sur&ce» each of the fonr leaves (in the 
Pecten, for instance) consists of a vast number of straight, 
slender, transparent filaments, evidently tubular, arranged 
side by side, so that 1500 of them would be contained 
within the length of an inch. Strictly, however, these are 
but tme Jilamenty excessively long, bent upon itself again 
and again, at both the free and the attached end of the 
gill-lea^ throughout its whole extent. This repeated fila- 
ment is armed on each of two opposite sides with a line . 
of vibrating ciUoy the two lines moving in contrary direc- 
tions, exactly as on the tentacles of the Poltzoa, which 
are the breathing organs there ; by this action a current 
of water is made continually to flow up and down each of 
these delicate filaments ; so that the blood whi<dk circulates 
in their interior (for they are, doubtless, blood-vessels) is 
continually exposed, throughout this its long and tortuous 
course, to the action of oxygen. 
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Like all organic ^nctiouB, the action of these ciUa ia 
not under the will of the animal. If, during life^ a small 
portion of the gills be cat off, the motion of the otfiamll 
conyej the fragment swiftly away, with a smooth easy mo- 
tion, through the surrounding fluid, iu a definite direction. 
It does not even cease with the life of the fttiiiyiftl. A 
specimen which we examined had been dead at least 
fifteen hoars, yet when we placed the torn fragments of 
the hraiu:hiLV^ one after another, beneath the microscope, 
the energy of the ciliary action, as the wave flowed with 
unilbnn regularity up one side and down the other df 
every filament, filled us with astonishment. Even the 
next morning, twenty-six iioui's after death, when the 
tissues of the filaments were partially dissolYcd, the ciliary 
motion was stiU going on, on portions that preserved thdr 
integrity. 

The leaves w liich form the mantle are useful, not only 
for protecting these gills and the other delicate organs 
which are situated within their embrace, but for manu- 
&oturing the valves of the lEAiell. This process has been 
ably described by Professor lijmer Jones, as it takes place 
in the Scallop {Fectm tnoxioutf), and we shall quote his 
words : — 

It is the droumference or tiuckened margin of the 

mantle alone which provides for the increase of the sheU 
in superficial extent On examining this part^ it is found 
to be of a glandular oharaoter, and, moreover^ not 
unfirequently provided with a ddieate and highly sm- 

sitive fringe of minute tentacula. Considered more 
attentively, it is seen to contain in its substance patches 
of different colours^ oomsponding both in tint and rs la- 




Digitized by Google 



8HXLL-FIBEL 



tive position with those that deooxate the ext^or of the 
BhelL 

''When the animal is engaged in increasfaig the dimen- 
sions of its abode, the margin of the mantle is protruded, 
and ^mlj adherent ail round to the circumferenoe of the 
tbIto witii whieh it corresponds. Thns oironnmtanoed) it 
secretes calcareons matter, and depodts it npon the ex* 
treme edge of the shell, where the secretion lianli.ns uud 
becomes converted into a lajer of sohd testaceous sub- 
8taiica At intervals tiatis process is repeated, and eveij 
newly-formed layer enlarges the diameter of the Talvia 
The concentric strata thus deposited remain distingnish- 
able exteruallj, and thus the lines of growth marking the 
progressiTe increase of dse may easily be traced. 

It appears that at certain times the deposition of eal- 
careouii substance from the IVliiged circumference of the 
mantle is much more abundant than at others ; in this case 
ridges are formed at distinct intervals ; or if the border U 
the mantie at snch period shoots ont beyond its nsnal 
position, broad plates of shell, or spines of different 
lengths, are secreted, which, remaining permanent, iudi- 
cate, by the interspaces separating socoessively-deposited 
growths of this description, the periodical stimulos to 
increased action that caused their formation. 

" Whatever thickness the shell may subsequently attain, 
the external sudace is tims exclusively composed of layers 
deposited in sncoession by the margin of the mantle ; and 
seeing that this is the case, nothing is more easy than to 
understand how the colours seen upon the exterior of the 
shell are deposited, and assume that deiinite arrangement 
characteristic of the speciea The border of the mantle 



r 

Digitized by Google 



LlVSy Uf lis Un:£&M£DiAT£ FOBMB. 



oontaius in its substaooe coloured spots ; these, wheo 
minutely examined, are fonnd to be of a glandular cha- 
racter, and to owe their peculiar oolours to a pigment 

secreted by themselves ; the pigniciit, so furnished, being 
therefore mixed up with the calcareouA matter at the 
time of its deposition, coloured lines are formed upon the 
exterior of the shell wherever th^e glandular organs exist. 
If the depositiou of the colour from the glands be kept 
up without remissiou during the eulargemeut of the shell, 
the lines upon the surface are continuous and unbroken; 
but if the pigment be famished only at intervals, spots or 
coloured patches of regular forui, and gradually increasing 
in size with the growth of the mautle, recur in a longi- 
tudinal series wherever the paint-secreting glands are met 
with."* 

The shell increases in thickness no less than in dia- 
meter ; and this also is eliected by the mantle; the calca- 
reous matter being deposited, layer after layer, on the 
interior surface of the valva There are no pigment-glands 
on the general surface of the jiuintl , and hence the interior 
of shells is always white or destitute of colour, except that 
brilliant irideaoeuee which we are so £Etmiliar with in many 
shells, which constitutes fnoiher of pearL This prismatic 
reflection depends on 6•/7m^ or impressed lines, ui micro- 
scopic minuteness, on the sur£EU}e, and can be produced 
artificially on several substances. Pearls themselves are 
merely quantities of this calcareous matter poured out in 
abundance at one spot, often to surround some atom of 
sand, and thus prevent its edges from wouuding the sen- 
sitive mantle* 

• Q«&flt«l OotUne, 386. 
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If we now come to the other great Class of shelled ani- 
mals, that naiaed GAbTBOPODA, we find we have to make 
a considerable leap to pass the hiatus* For, in fact, there 
is no yerf close relation between the Bivalyes and the Uni* 
valves. Possibly species may yet be discovered which will 
supply the liuks that are wanting ; but this is scarceiy 
likely. Not that there is no transition. If we take that 
interesting shell called the Cap of Liberty, or the Torbay 
Bonnet (Pileopsis Himgaricus), we (»nnot but be stnick 
with the resemblance which it bears to a single valve of 
such a shell as the Heart {Isocardia cor) ; and in some of 
its near allies, as the little Cap and Saucer {Cal^^^rm 
Sinensis), there is a subordinate shelly plate in the interior, 
which has been considered as the vanishing representative 
of the second valve. 

The form of the shell in this Class is that of m cone, 
with the apex on one side of the centre. In the Limpets 
(Patella), the cone is short and low, and therefore unmis- 
takeable ; in the Torbay Bonnet the summit is a little 
rolled over, the commencement of that spiral form which 
we see in the Whelk and the Sm£L Nay, if we take the 
extremes of this condition, as we see in the long many- 
whorled shells of the genera Turritella, ScaktriOy and the 
like, it is not difficult to trace the same form, a cone drawn 
out to great length and twisted spirally on an axis. 

The animals of these shells are much higher in organic 
development than the CoMomf era. They have a distinct 
head, with organs of touch, of vision, of hearing, and of 
smeU, and a mouth armed with a complex array of teeth 
for the purpose of ras|)ing away the solid food on which 
they subsist* They have the faculty of iocomotiou, the 



Digitized by Google 



mtto iwiiee of the body bouigdiktod into a flat mm- 
enlar lbot» tlie aolion of whiek may be obsenred by any 

one who chooses to look at a snail gliding up a pane of 
glass* This great musoular crawling disk is so charao- 
tinalio aa to ha^e giTeo name to the COaai^ GAaEBOPontA, 
ftom two Oreek weids, signifying beHy-footod.** 

A cabinet of shells is a beautiful and interesting sight; 
the rioh, varied, and delioate ooloius, the pearly iri* 
deaoepee, the elabeiato patterns^ the poreellaneoaa tertm^ 
the perfect polish, the eiqnisite sonlpture, and the graee- 
fiil forms which we see profusely displayed there, must 

always delight the eye. No won* 
der that the oonohologiBt regazda 
hia treasiirea, the spoite of OTery 
sea and every shore, as "an as- 
semblage of gems,** and that he 
delights to exhibit them as to dli^ 
Uees dea ymtx U d$ f esprit The 
prices that liave sometimes been 
given for rare or beautiful speci- 
mens would be ocKisidered fabn^ 
loos, were they not oapable of in- 
WenUetrap. dubitable proof. In 1753, at 

the sale of Commodore Lisle's shelisy at Longford*s» four 
Wentletn^ (Sealaria pretkmd) were sold for seTenty-five 
pounds twelye shillings, viz.,— one not quite perfect for 
wxtcen guineas ; a very fine and perfect one for eighteen 
guineas ; another for sixteen guineas ; and a fourth for 
twenty-three pounds two shillings." 

But higher prices than these have been given. That in 
Mr Bullock's Museum^ supposed to be the laigest known. 
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was estimated, in 1815, at d<mble that value ; and there is 

a tradition that a specunoa was sold in France for 2400 
livres, or 100 louis ! 

Before we diamias these ezamplea of the great and 
populous *^ middle*olaas ** of animal Iifo, we must give a 
inoDientary glance at the Cuttles and Squids (CEruALO- 
r da), which, while thej possess much in common with 
the Univalve MoIiLusoa, rise still higher in the scale than 
they, are still more &vonred in the development of fhno- 
tion and structure, and lead us insensiljly to the verge of 
the animal " aristocracy," the Yertebbaxa, 

Strangely enongh, the aspect and contour of thesa fierce 
and formidable oreatnres, ^e highest of aD Invertebrate 
animals, bring us back to the lowest ; for a Cuttle-fish with 
its cylindrical body, its mouth at the extremity, aud a 
eirole of long flexible fleshy arms radiating aroond it^ is 
(in form at least) j ust a Polype over again. There is, it is 
true, an immense difference in structure : the Cuttle is 
encased in a fleshy mantle, which is sometimes expanded 
into swimming fins, has a large head with staring eyes, a 
stout horny beak, like that of a parrot, of formidable 
powor, and its arms are furnished with rows of sucking 
disks that act Uke cupping-glasses, and serve as so many 
instruments of prehension. Internally there is a sheUy 
or homy plate which passes down through the substance 
of the mantle, and vestiges of a bony skeleton begin to 
appear in the form of a cartilaginous box which incloses 
the brain, and represents the skull of Vertebrate animals. 
Some species reside in an ample shelly as the Paper and 
Pearly i\autiluS| both celebrated for their beauty. 



A ourious draunsCance in the eoonoiny of these om- 
tares is the eeoretioD of a peonliar fluid of a most intense 

blackness, lodged iu a vessel, variously situated in different 
species, and spouted out at the will of the animal. This 
snbstanoe, firequentlj called tn^ from the use to wbidi it 
was anoientlj applied, mixes freely with the water, dif- 
ftising an impenetrable obscurity for some^distance around, 
bjr which the aniraal often escapes from danger ; thus, as 
onr illustrions Bay wittily remarked, hiding itself, like an 
obscure or prolix author, under its own ink. 

And lest any of our readers should sliJy add " ecce 
signumr we will say uo more about the Mollusoa at this 
pnsenlb 
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CHAPTER XXVII. 

In passing £ix)in one country to another, we do not find 
aay bouudaxy lines in nature corresponding to those which 
we iee upon our maps. There may be a gradual change 
of features^ indeed ; as the vegetation that oharaoterises 
Spain differs from that of France, and this latter from 
that of Prussia ; but the traveller is not ooosdouB of any 
abrupt change^ the bust mile of his journey on one side 
of either frontier being pretty much the same as the first 
mile beyond it. We speak, too, of the various ranks and 
classes of society : the labourer, the artisan, the trades- 
tnan^ the manufiMtureri the merchant, the professional 
man, the scientific man, the statesman, the peer, the 
prince, the sovereign ; but the homes, the raiment, the 
manners of these, though characterised by well-marked 
divenities and peculiarities, ore not separated by broad 
lines of demarcation, but pass imperceptibly into each 
other. The diversities exist in nature, but the boundary 
lines are arbitrary. 

So it is in Natural History. The student will do well 
to bear in mind continually that those subdiyisions of 
ofganic beings which we call Classes, Orders, Families, 
and Genera^ are but convenient aids for recording and re- 
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membering facts. There is but one division which exists 
in iiature,^that of Species. £ach Species is separated 
from every other Species by an impassable boundary 
(whether we can in all oases determine it practically or 
not). It was origiually created distinct, und distinct it 
remains. But the group of Species whioh we call a Genus 
is a merely arbitrary collocation ; convenient^ indeed, as we 
before said, and to a certain extent natural, inasmuch as it 
is a formula for expressing the community of certain cha- 
racters ; but still arbitrary^ inasmuch as it might be made 
more or less extensive, according to the pleasure of the 
naturalist who chooses the characters on which it is made 
to rest. And so of all the higher groups. 

The great Division of animal existences which we pro- 
pose now to consider presents peculiarities of stmctuze 
and ftmction, which we can seise and identify with great 
precision when we look at it as a whole. But if wo exa- 
mine the points of contact between it and the great groups 
we have dismissed, we find these broadly-marked distinc- 
tions becoming evanescent, and mdting into tfaoae of the 
conterminous phalanx. 

One grand distinction of the higher animals is com- 
memorated in the title by whioh they are generally 
known, — Vertebrata. They possess an internal dxkUm 
composed of many pieces, and formed of a substance which 
is not deposited, layer by layer, like the shells of Mol- 
LUSOA, but is capable of growth in the manner of fleshy 
tissues, being permeated both by blood-vessels and nerves, 
and undergoing a perpetual change in its component atoms. 
In its simplest form this substance is flexible and elasti<^ 
and is called eariUaffe; but fay the addition, in Taxions 
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degrees, of the oaloareons element^ it beooroes hard, Bolid, 

and inflexible, and we call it hone. 

Now, as in the highest forms among the Mollusca we 
saw the external skeleton of shell gradually Tanishiog, 
and traces of an internal skeleton of cartilage appearing, 
(as the cranial ring, or skull, and the iiii- plates, of the 
Cuttle-fishes) — so in the vao&t rudimentary ot the Fishes, 
as the Lamprey, and that curious creature the Sea-hag 
{Myxine\ and, more markedly still, in the dubious Lance- 
let [Avip/iioxiis), the spinal column, instead of forming a 
series of distinct bones, is an undivided rod of cartilage ; 
in the latter two instances homy, flexible, and bearing the 
closest resemblance to the pen*' of the common Squid. 

Perhaps it will be well to examine the nature of this 
distinctive skeleton as we find it in its normal development 
lis most important element is the tpmal ookmt^, which oon- 




Vertobrc of a fiirii. 

aists of a linear series of pieces attached to each otheTi and 
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roBning longitncBiiilly tluroiigli the aaiiinL These pi«Mi 

arecullod vertehrw. The i»est way to study a vertebra is to 
take that of a Ifiah,— one of the joints from the backbone 
of a Cod for example^ sinoe in this CSass we find it most 
simply end yet most perfeetly dereloped* We thus per- 
ceive that it is coinpt^sed of several parts : — 1. The central 
Of Under; 2. the superior arch^ formed by two siopiog side 
pieoesy between whioh the spinal marrow passes ; 3. the 
Wftrior spinous proeess, projecting upward from the miion 
of these pieces ; 4. the two lateral processes ; 5. the infe- 
rior arch, formed as the superior iS| protecting great blood- 
Tsssels; 6. the tftferior spmoua process^ pointing downward. 

A number of the mrt^ra at the fore part of the oolumn 
arc so iar modified in shape and proportion of parts as to 
be identified only by close study and comparison. Tiiey 
eoostitnta the daili, a oapaoions chamber of bone fomed 
to contain the hram, which is but the aggregation of 8eT0> 
ral pairs of ganglia greatly deyeloped. 

In front of these bones there is placed another seriesi 
arranged in pairs, constituting the face ; some of these are 
exosTated into cavities to protect tiie organs of senses and 
others form the jaws, ttc. 

These may all be considered aa integral parts of the 
Tcrtetail column ; but besides these, there are important 
accessories yet to be noticed. First, there are a number 
of slender bones, which are articulated to the transverse 
processes of the vertebras^ and arch outwards and down- 
warda They form two series : L The hyoid arohea^ 
which spring from the skull ; these are minute in the 
human skeleton; but in some animakj especially in Fislies. 
they are large and important, forming the great fi^sm^ 
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work which carries the gills. 2. The ribs, which are in 
general developed in a ratio inverse to that of the hjoid 
arohes. Seoondly, we find two pairs of UmUfa, each con- 
sisting of several pieces artioolated to each other, and free 
at one extremity, while the other is jointed to the spiml 
column, or suspended in the muscles of the body. 

Such is a brief enumeration of the essential parts of an 
intenial skdeton, which, when examined in detail, with 
intelligence of the purpose wMoh every part is intended 
to subserve, forms one of the noblest monuments of the 
wisdom of God that oau be £[>und in creatiim* It must 
be obeervedy however, that the various piMrtionB are seen 
in various degrees of development in d^erent oUunee of 
animals, and that some of the constituents are occasionally 
either very rudimentary or entirely wanting. 

Not less important in the eoonomy of a vertebfate 
animal is the condition of the nervous t^stm. To iMs, 
indeed, the skeleton is ancillary. There is a great concen- 
tration of nervous matter in the fore part of the animal, 
oonstitating the bram, whence cords are given forth to the 
organs of sense, which are mostly situated in the vicinity. 
From its hinder part proceeds the spinal marrow, ruiming 
along a tube formed by the superior arches of the vertebcn^ 
and giving off a number of threads on each sidein 8ym!> 
metrical pedrs. The spinal marrow itself is not homoge- 
neous, but is composed of four cords fused together, of 
which the upper pair is destined to convey the commands 
of the will to the voluntary musdes, while the lower pair 
receives the sensations which are conveyed from without. 
Hence they are respectively termed the mofor and the 
MmsiUoe tracte of the q^inal cord* 
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In like manner every Ijitcral uervo is double, arising bj 
two distinct rooto, tlie oue from the motor^ the other from 
the MMtiewtf traet 

Besidee theee, there we series of nerves, extensively 
ramified, which do not ori^'inate from cither brain or spinal 
column^ but from scattered ^n^/ta situated in various parts 
of the body, and destined to supply those important organs 
whose motions are independent of the will, and which 
are therefore distiuguished as the organic or vegetative 
system. 

The blood is, In every case, composed of red globules" 
or (more properly) disks, suspended in a watery fluid 

It circulates througli two series of vessels, which ramify 
to every part of the body. The one series — that of the 
iwm— receives the assimilated nutriment from the diges* 
tive system, and oonveys the blood, so reinforced, but 
exhausted of its oxygen, to the heart, a great muscular 
chamber, which alternately contracts and expands without 
intermission. By these movements^ the contained volume 
of blood is nt^ed forward, in whole or in part, to the 
lungs, or (in sucli animals as are aquatic) to the gills, 
where it is brought into proximity with fresh oxygen, 
either from the inhaled air or water. This element 
readily combines with the blood through the excessively 
attenuated coats of the vessels, and revivifies it, restoring 
at once its brilliant red hue. Thus renewed, the vital 
fluid is returned to the heart, whence it is forced into 
the other series of vessels called arlarnw, ^ch carry it 
forward to all parts of the body, and at length, uniting 
with the veiTis by excessively minute tubes called capiila- 
riet, situated at the circumference, and having built up 
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the whole structure of the living temple in its course, 
it takes its retiira journey as we at first described it. 

The lowest Class of the great Vertebrate Divisioa is 
that of Fishes. They are distinguished by the simplicity 
of their outline, by their respiring by gills instead of 
luogs, by the enormous development of their byo'id appa- 
ratus, by their cold blood, by the modification of their 
limbs into fins, and by the possession of accessor} < > L,'ans 
of the same kind, espoci;ill^' the tail-fin, whicli is their 
grand instrument of locomotion. All these characteristics 
are, more or less obvioualy, dependent on the great foot 
of their aquatic life. 

Wu have alrcLidy adverted to the existence among the 
MoLLuscA of the rudiments of an internal skeleton, by 
which that great diTisioii overlaps, so to speak, the pre- 
8ent« On the other hand, we find in most Fnfflun rem- 
nants of the external skeleton neither few nor imimpor- 
tant, by which they manifest their afl^ty with the crca- 
tores below them* The scales of the majority of Fishes, 
the bony plates which we see tn the Trunk-fish (Ostraeion) 
and in the Tittlebat," which every truant schoolboy 
knows, the recurved spinous tubercles with wtiich the 
Thomback's skin is studded, and the opercular bones or 
plates that coyer the gills,— what are all these bat portions 
of au external skeleton, in no way belonging to that series 
of bones which belongs to the fish as a vertebrate animal ] 
The rays of the fins which are not limbs (as the doraal, 
the anal, and the eaudat), and the blade-like bonee pene- 
trating the flesh to which these arc jointed, must also come 
into the same category. 

The BoakB which form the covering of most fishes are 



Digitized by Google 



MS 



highly uHtnoCiva olgMli. ^ Ewnlned Mpantely," say* 

Professor Jones, " each scale is found to be partially ini- 
bedded in a niiiiuto fold of the liviug aud vascular cutiSy 
to which itg under «ir£M)8 Jb adherent Eveiy aoale ia^ i& 
ftot, made up of anperimpoeed lamine of homy mattes 
secreted by the cutis, precisely in the same way as the 
shelly coYcrmg of a mollusc; and by maceration the dif- 
fneiit layers may readily be aeparated, the smallest and 
moat auperfieial beings of oouraey the firat formed, whUe the 
largest and most recent are those nearest to the surface 
of the living skin ; as far as relates to the mode of growth, 
therefore, there is the strictest analogy between the scale 
o(a fish and a shell Various are the formaimder which 
these soaks present thunselYes to the iohthyolc^st ; 
sometimes, as in the Eel, they are thinly scattered over 
the sar£M)ei>f a thick and slimy cutis;* more generally 
they form a dose and compact imbricated mail j ui the 
Fipe-fi^es {Spngwxthidci) the whole body is covered with 
a strong ai iiiuar composed of broad and thick calcareous 
plates; and in the Coihn-hshes (Ostracmudcv) the integOp 
ment is oonyerted into a strong box made up of polygooal 
pieces anchylosed together, so that the tail and the fins 
alone reniaiu moveable." + 

The bones which compose the proper skeleton have little 
density or hardness in any fishes; and in one large sdb* 
divinon — ^that containing the Sturgeons, Sharks, and 
Skates — they are wholly composed of cartilage. In the 
latter, which, in this as well as some other respects, are 
the lowest forms in the Class, we find, however, analogies 
and peculiarities which raise them above the highest. 

* Or» nither^ imbeddea in iU gqhttanco. t " QtB* Outline^" pb MS. 
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TmOn, wMeh «k> cfameteiiBiio of YBttnuRATA, are 

nowhere foimd in such variety of forDi aud function as 
among FisHia. They are not coxifined to the jawfl^ but 
are fcfond by taxoa m almoit ereiy <mi6 of the bonea that 
compose the month, thon^h not in all (qpeeiea. They are 
generally simple spines, curved backwards; but innume- 
rable modifications of thia fonn occur. Thus tlie jaws of 
the deadly Shaik are flat and lanoet^like^ the cutting 
edges being notched like a saw^ the front teeth of the 
Plaice and the Flounder are compressed plates ; some, m 
the Wrasse, have iiat grinding teeth ^ others^ aa the 
Bheep'a-heady haTO the grinding snrfooe eouTex; and 
cthere, as the genns ChrysopkrfB^ have convex teeth so 
numerous and so closely packed over a broad surface, as 
to resemble the paTiog-stones of a street The beautiful 
CfaiBtodoni of warm elimatefl^ on the other hand, have 
teelii which raeemble bristleSy and these are set dose to- 
gether like the hairs of a brush; while the Perch of our 
own riyers has them still more slender, minute, and nume- 
ronsy so as to resemble the pile of velvet. Another of 
onr well-known fishes, the bold and fierce Pike, is armed 
with teet h scarcely less formidable in size, form, and sharp- 
ness, than the canines of a carnivorous quadruped. In 
number, also, there is a great variety. The Pike, the 
Perch, the Cat-firii, and many others, have the mouth 
crowded with innumerable teeth, while the Carp and the 
Boach have only a lew strong teeth in the throat, aud 
a single flat one above; and ^e Sturgeon, the Pipe-fish, 
and the Sandlaunce^ are entirely toothless. 

The eye in this Class presents a beautiful exauijJe of 

adaptifltion to the medium in which thej liva From the 
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density of water being bo nearly the same as that of the 
aqueous and vitreous humoursy these have scarcely any 
power to refract the rays of li^t; and heooe a high mag- 
nifying power is given to the crystalline lena. Its form is 
that to which the very highest possible power is assigned 
— a perfect sphere, and the density of its texture is very 
great But as the power of a lens and the nearness of 
its focal point are in the same ratio, it was needful to 
bring the retina^ or curtain on which the image is painted, 
very close to the lens; and tins is done by dimiuisinug 
the vitreous humour behind it| and thus flattening the 
sphere ; while a provision is made for maintaining this 
Bliape in certain platcsi of bono or cartilage, imbedded iu 
the tough coat of the eye, called the scleroticcL 

The eye is never protected by an eyelid in fishes; the 
pupil is very large and incapable of contraction; and 
another peculiarity is, that (at least in many bpecies) the 
one eye is moved independently of the other. 

The last organ we have space to notice at present is the 
air-bladder, which is found in most of the bony fishes. It 
is usually of a lengthened form, attached beneath the 
spme; but its siiape is subject to some variety. Thus, in 
the Hedgehog fishes it is two-lobed, hke a Dutchman's 
breeches; sometimes it is a double sac; in the great Card 
family, and in the Electric Eels, it is divided into two 
compartments by a transverse partition, which, in the 
former case, is perforated to allow an intercommunication. 
In one of the Oat-fishes (Pangasius)^ it is divided into four 
compartments, and in others into many irregular cells. 
Thus, the air-bladder closely approaches in structure the 
lowest form of the Img in air-bra4ibing Yibxsb&axa, aa 
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in the Axolotes and the Newts, in wliich this organ is a 
simple bladder, and in the FrogB and Toads, in which it 
is Bubdiyided into large cells ; and it may, therefore, be 
coiibidered as tlic lu st rudimentary appearauce of an aerial 
respiratory apparatus. 

With regard to its function, in Fishes, it appears prima- 
rily to be connected with swimming. Being condensed 
by muscular preisaure, or allowed to expand, it renders the 
body either heavier or lighter; and thus enables the hah 
to swim at any height in the water according to its plea- 
snre. In general, the roving and surface-swimming spedes 
arc furnished with the ortr^m in question, while such as 
haunt the bottom are destitute of it ; and this arrange- 
ment well agrees with the function we have ascribed to 
il Yet it cannot be denied that there are some most 
unaccountable deviations from this rule. Thus, the Gur- 
nards, which are ground-hshes, are well furnished with 
bladders ; the two British species of Surmullet are deprived 
of the organ; while the Tropical species, which have the 
same habits, are provided with one. Again, of surface- 
fishes, our common Mackerel has no bladder, while the 
Spanish and Coly Mackerels, which haye exactly the same 
manners, are each furnished with one. 

In many cases the bliiddur hermetically scaled, but, 
in some instances, it communicates by a tube with the 
stomach, or the gullet. The air which it contains appears 
to be a secreted gas ; it is found to be, in some oases, 
oxygen, and in others, strange to say, nearly pure nitrogen. 
Tbe former gas occurs chiefly in species that live in very 
deep water. 

The blood, as already obsenred, Is oold; that is, it corn- 
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mouly takes the temperature of the surrounding water; 
in IOID0 of Iha swift oceimio Fishes of the Mackerel fBtmilyy 
howBv«r« Boob tm the Tnmiy and the Bonito, the blood is 
found to be 10^ higher then the temperature of the sur- 
face of the sea, even witliin the Tropics: the flesh of these 
Fiabes is dork and deiue. The blood- disks are sometimes 
oiiciihuv sometimes sfvaL They are larger than those of 
IfAMiuiiiA and Bihdb; smaller than those of Eeftiles^ 
aud especially than tliose of Ami'hibia. 

The irritability of the muaoular fibre is considerable, 
and is long rstained. Fisbmongen take advantage of this 
property, to prodnee rigid muscular contraction, after Kfe 
ha» ceased, by traiisvorso cut.s and immersion of the 
musoles in cold water : by tliis operation, which is called 
crimping,** the firmness and density of the mnscnlar 
tissue are increased. 

In our next chnpter, we shall enter into some details of 
the instincts and habits of Fishes, and some other matters 
connected with the Class, of more popolar interest than 
these stmetaral peooHarities, which, we fear, will proVB 
but a dry morsel to many of our readers. 
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CHAPTER XXTIIL 

FiBOES (Fishes). 
ConimuecL 

Aa the innate selfishness of our hearts always prompts 
the qQestian^ cut bonof — it may be as well to oommenoe 
this chapter with a few particulars of the usefulness of 

Fishes in ministering to our bodily wants. The value of 
fish as an article of human food has been appreciated in 
all nations and all ages. The earliest pictorial records of 
Egyptian every-day life are largely occupied with the cap- 
ture and preservation of these animals; various forms of 
netSy the fish-spear, the hook and liue^ are all in requisi- 
tion ; and strings of fishes, split and salted, and hung out 
to dry, remind us of scenes ^miliar enough to the writer 
of these pages — the cod-fisheries of Newfoundland. Al- 
lusions to the hook and line occur in the most ancient of 
writings^the Book of Job; and, in the Mosaic law, 
whatsoever hath fins and scales in the seas and in the 
rivers** was freely ffiven to Israel for food. The most 
remote and savage tribes feed largely on a fish diet ; and 
the ingenious devices and implements employed by the 
idandmi of the Paoifio Ardiipelago &r exceed in variety, 
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Mud in their elaborate effBotiveiieeBy thooe prediioed hj 
European art Every sea, from the Pole to the Eqnatory 

is atuckcd with Ijshes; they abound iu the rivers aud 
lakes of all climates; even the taras" aud little basins 
scooped out of the suoumts of mouutain-ranges, hold 
apeciee of interest and Talae peculiar to themaelvea So 
that the boiu'liceut Providence of God has thus stored up 
inexhaustible magaziues of wholesome, palatable, aud uu- 
tritioua food, and placed them within reach of man for the 
supply of his noooanity — ^tbe stimulus and the reward of 
industry. 

The tishenes of Britain are of national importanoe; the 
amount they oonthbute to the publio wealth is immense; 
and they are regulated, even in many minute details, by 
repeated euactmcuta of solemn legislation. An enumera- 
tion of the 8[»ecie3 which form the objects of our fisheries 
is itself startling : — ^the surmullety gurnards of half-a-dozen 
kinds, sea-bream, mackerel, scad, dory, atherine, gray 
riiuliot of two kindb, gai-iish, salmon, hcrrino:, pilchard, 
shad, cod, haddock, pout, whiting of two kinds, pollack, 
nake, ling, burbot, torsk, turbot, holibut, sole, flounder, 
plaice, dab, eels of three species, oonger, thomback, skate 
of several kinds, — are all taken in quantities and brought 
regularly to market ; not to speak of many other kinds, 
such as perch, trout, diar, pike, oaip, roach, tench, &o^f 
which are taken for the table, chiefly from our riyers, for 
individual amusement. 

The quantity of human food thus taken yearly from the 
water is enormous; an idea of it may be formed from the 
fact, that, of one species alone, and that a very local one, 
being confined to the western extremity of our i^slaud — 
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the pilchard — the Cornwall fisheries jrield 21,000 hoi^s- 
heads annually. What, then, mnat be the produce of all 
the species above enumerated, all round the indented 

coasts of Britain and Ireland 1 We have no sufficient 
data to determine the commercial value of British fishe- 
ries; but it has been loosely estimated bj Mr M'CuUoqIi 
at £3,500,000, and by Sir John Barrow at ^£8,300,000, 

per annum. 

The possibility of capturing fishes of any particular 
species at any given time, with tolerable certainty, in such 
numbers as to constitute a fishery, is dependent on certain 
instincts and habits in such species, Icadinor them to asso- 
ciate in multitudes in particular localities at particular 
seasons. The most prominent ot these instincts is ooa- 
nected with reproduction. It is essential to the hatching 
of tliL' sjiawM (or eggs) of most fishes, that it be de|)Osited 
in comparatively shallow water, within reach of the vivi- 
fying influences of light and heat. Hence, as the seaaon 
of spawning draws nigh, the various kinds leave the deep 
water, and a])proach, in countless hosts, the shores, ^Yhere 
they are readily seen and captured. And it is a most 
beneficent ordination of God's providence, that^ at this 
season, they are in the very best condition for food : let 
the spawn be once deposited, and the fish is wortliiess. 
What is more vile than a shotten herring 

Any one who will look with curiosity at the hard roe" 
of a Yarmouth Bloater, may form a notion of the extent 
to which fishes obey that primal law, Bo fruitful, and 
multiply, and fill the waters in the seas" (Gen. i. 22); for 
this hard roe is nothing else than the accumulation of 
eggs in the ovary of a female fish : every seed-like grain 
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the ooiiii ibutiua of one individual herring to the popnla- 
tioQ of the aeaa 1 it would be no sinecure to count them; 
hatf partly by oouuttng, partly by weighing, approxima- 
tiona have been made to a knowledge of the extent of a 
fish's liuiuly. Six millions of eggs have been estimated 
to lie in the roe of a single cod I 

HoWf of oonrae, an immense proportion of this number 
•omea to nothing; perhaps three-fourths of these eggs are 
devoured by other fishes, or voracious creatures of one 
kind or other, aUnust before they well retvch the bottom; 
and of the proportion that is hatched, multitudes find a 
speedy termination of existence in the maw of their watcb- 
fiil and numerous enemies. For, as a general rule, fishes 
are univeraally earnivorous ; everj species preying with* 
out meroj upon all others that it can master and swallow. 
Some curious examples of this Toracity are on record. 
Mr Jesse speaks of a Pike, to which he threw in succes- 
sion five Koach, each about four inches in length. He 
•wallowed four of them, and kept the fifth in his month 
ior about a quarter of an hour, when it also disappeared/' 
At a lecture delivered before the Zoological Society of 
Dublin, Dr Houston exhibited as a fair sample of a fish's 
breakfiiat," a Frog-fish, two feet and a half long : in the 
stomach of which was a Cod-fish, two feet in length ; the 
Cod's stomach contained the bodies of two Whitinfrs of 
ordinary size; and the Whitings in their turn held the 
half-digested remains of many smaller fishes, too much 
broken up to be identified. 

"Ilaruh scorns the ordinance^ that lifebylUb 
ShouklbeMUtaiiied; aiidjdl^ when all nnuitdli^ 
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And be like water spilt upon the grotmd. 
Which none can gather up, the speediest liEkfefl^ 
Thoiigh violent and terrible, is best. 
Ob, with what horrors wotikl creati<»i grov^ 
What agonies would erer be before ub« 
Tsmlne smi pestikaice, diseasei dsspair, 
Anguish and p.tin, in ; v ry hideous shape- 
Had all to widt tlic slow decay of nature J 
life were a maityrdom of gyinpatby ; 
Death lingering, raging, writhing^, shrieking tortoMt 
The grave would be abolished ; thin gay world 
A Talley of dry bones— a Golgotha^— 
hk which the VMag stumbled o*er the dead 
Til! they could fall no more^ and blind peiditim 
Swept frail mortality away for ever. 
*Tw;ia wisdom, mercy, goodness, thatordaS&'d 
Life in such iufmiUj provision — Heath 
Bo sure, so prompt, so multiform, to those 
That never ainn'd, that know not guilt, thai iiaar 
Ifo wrath to oome^ and haTB no heavan to lose." 

M<nraaoHCCT. 

The statement has been common^ in books of natural 
historj, that fisboB manifest no parental affection or oare| 
that the spawn, having been deposited in the proper situa- 
tion, thu parents' work is done, and all their solicitude 
ceases. It is possible that this maj be the general rule; 
but it is not without numerous exceptions. As early as 
the time of Fabricius, it was known that the male Lump- 
sucker kept a strict watch over the spawn when laid, de- 
iending it with the most obstinate courage. And recent 
obeerrations have added not a few other examples of pa- 
rental care among fishes, not exceeded by the devotion of 
the mother bird. Within a few months of the writing of 
these pages, a most interesting detail has been published 
by Mr Warington, of the nest-building instincts and 
tender care of the commonest of British fishes — the tiny 
Stickleback^ that swarms in every pooL 
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In the month of May the male Stioklebackt whidi is 
then adorned with the most hrilliant tints— his nuptial 

dress — beirin.s to make a nest. For this purpose he selects 
small woody tibres, rootlets, kc^ which he collects one by 
one; and, oarrying them to the selected place, inserts 
them into the ground, and skilfully interweaves them, so 
as to form a ring. Now nud thou lie collects muuuu bits 
of gravely aud briugs mouthfuls of sand, all of which he 
lays upon the fibres to keep them steady. Thus a thick 
ring of interlaced materials is at length made, with a hole 
ill each of the two opposite sides, throuirh winch the fish 
can squeeze himself. During the whole time the little 
creature resents the least intrusion on his operations, at- 
tacking his fellow fishes with the utmost fury, and driving 
theiu to a distance. The house being ready, the lady is 
invited to take possession; aud the following curious 
scene ensues: — 

''The female fish came out of her hiding-place, hor 
attention bein<? fixed apparently on the nest ; when imme- 
diately the male became, as it were, mad with delight. 
He darted round her in every direction, then to his accu- 
mulated materials, slightly adjusted them, fanned them, 
and then back again in an instant. This was repeated 
several times. As she did not advance to the nest, he 
endeavoured to push her in that direction with his snout: 
this not succeeding, he took her by the tail and by the 
side-spine, and tried to pull her to the spot, then back to 
the nest ; and having examined the two small openings 
alluded to, he thrust his nose in at the lower, and gradu- 
ally drew himself under the whole of the materials, making 
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his exit at the opposite one, as though to proye to her 
that everything waa prepared for spawning."* 

The female now deposits her spawn in the nest ; and is 

immediately repulsed by the male as earnestly as she bad 
been invited. The nest is tiieu opened bj the male to the 
action of the water, which, by a peculiar motion of his 
body, called in the previous extract " fanning," constantly 
repeated, is driven in currents over the spawn. Tiiis pro- 
ceeds for about ten days; at the end of which period the 
male sets himself to destroy and scatter the materials of 
the nest, so as to leave a space of clean gravel about 
three inches in diameter. Let Mr Wanngton tell us what 
next : — 

Watching carefully, for a short time, to understand 
what all this busy alteration indicated, I at last had the 
pleasure of observing, by the aid of a long- foe used pocket 
lens, some of the young iry— of course most minute crea- 
tures — fluttering upwards here and there, by a movement 
half swimminfr, half leaping, and then falling rapidl}^ agam 
upon or between the clean pebbles of the shingle- bottom. 
This arose from their having the remainder of the yelk 
still attached to their body, which, acting as a weight, 
caused them to sink the muuieiit the swimming efiui L bad 
ceased. 

" Around all the space above mentioned, and across it 

in every direction, the male fish, as the guardian, conti- 
nually moved. And now his labours became stili uiore 
arduous than they had been before, and his vigilance was 
taxed to the utmost extreme ; for the other fishes, three 
of them twttity times larger than himself, as soon as they 

• "Annals of Nat Hiflt" Oetms. 
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peroeiTed tli«t the ymn^ fty wm tm motwm^ wad their 

utmost endeavonrs continuously to pounce upon the nest 
and snap them up. The courage of this little creature 
mm eertainlj now put to its iererest test; but^ oothaiig 
daunted, ha dfove them all off, aeisuig thdr fioa» and 
striking with las 8tren<:th at their heads and at their 
eyes most furiously. All the assistance that could pos- 
sibly be afforded him was of ooozae rendered, short ot 
aetnal interference, by keeping them prettj well fed^ In 

order to allay, if possible, their vor;iciiy. Another cir- 
cumsuiuce, which appeared to add greatly to the excite- 
ment that he was constantly subjected to^ arose firam a 
second female fish, being in spawn, endeavonring most 
pertinaciously to deposit her ova in the same locality, and 
hence rushing frequently down towards the spot. But 
the male fish was oyer on the alert; and although he did 
not strike at her in the fnrions way he attacked the larger 
ones, yet he kept continually under her, with the formid- 
able baok-spines all raised erect, so that it was impossible 
for her to effect her apparent object 

**The ears of the young brood, while enenmbered with 
the yelk, was very extraordinary ; and as this was gradu- 
ally absorbed, and they gained strength, their attempts to 
swim carried them to a greater distance from the parent 
fish; his vigilance, however, seemed everywhere; and if 
they rose by the action of their fins above a certain height 
firom the shingle bottom, or fiitted beyond a oertidn dis> 
tance from the nest, they were immediately seized in his 
mouth, brought back, and gently puffed or jetted into 
their place again. This was constantly occurring; the 
other fishes being continually on the watch to devour the 
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stragglers, and make a savoury morsel of these Lilliputian 
truanta Indeed, the greater number of the whole brood 
moat have iaXleD. a prej to their Toraoitj, as it was only 
some three or four that reached a size to place them be- 
yond the power of their destroyers."* 

Some of our iahes perform long migrations in order to 
deposit their spawn. The Salmon, for instance, ascends 
rocky rivers froin tlie sea, overcoming various barriers, 
and leaping up cascades^ to accomplish its purpose, with 
indomitable perseverance and energy. The £el, on the 
other hand, descends rivers to spawn in the brackish 
waters of estuaries, displaying equal determination. Of 
this a curious example is said to occur annually in the 
vicinity of Bristol. 

Near that city there is a large pond, immediately ad- 
joining which is a stream. On the bank between these 
two waters a large tree grows, the branches of which hang 
into the pond. By means of those branches the young 
Eels asoend into the tree, and from thence let themselves 
drop into the stream below, thus migrating to far distant 
waters, where they increase in size, and become useful and 
beneficial to man. A casual witness of this circumstance 
remarked that the tree appeared to be quite alive with 
these little animals. The rapid and unsteady motion of 
the boughs did not appear to impede their progress. 

Did space permit, we could fiimish many entertaining 
details of maiiueris iu this Class of anmials, in their various 
modes of taking prey; but we must content ourselves 
with one. An interesting example of what we maybe 
allowed to call skill, is afforded by the instinets of some 

• " Aniiala of Nat Hiat " Nov. isr>s. 
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of those beautiful little tropical fishes called Chaetodons. 
In the East Indies these are kept iu vases for the purpose 
of witnessiug their anening aroheiyy sb their feats in this 
way are highly amusing. The maniierB of theee little 
fishes (abundantly confirmed by subsequent testimony^ 
were fii-st described by Dr iSchlosser, in a communication 
to the Boyal Society, csx the authority of Mr Homme], 
the €k>Tenior of the Hospital at Batavia. 

The little fish alluded to {Chelnwi ros(ratus) frequeuta 
the sliores and sides of the sea and rivers iu search of 
fiKxl : when it spies a fly sitting on the plants that grow 
ill shallow water, it svims on to [within] the distance of 




ibur, five, or six feet; aud then, with a surprising dcirte- 

ritj, it ejects out of ita tubular mouth a single drop of 



Digitizea by Gt^jt. 



water, whioh never fidla striking the fly into the 80% when 

it soon becomes its prey. 

"The relation of this uncommon action of this cuimiiiL^ 
fish raised the Governor's curiosity ; though it came well 
attested, yet he was determiuo.1, if possible, to be con- 
vinced of the truth by ocular demonstration. For that 
purpose hu ordered a large wide tub to be filled with isoa- 
water; then had some of these hsh caught and put into 
it, which was changed every other day. In a whUe they 
seemed reconciled to their confinement; then he deter- 
mined to try the experiment. 

A slender stick, with a fly pinned on at its endi was 
placed in such a direction on the side of the vessel as the 
fihli could strike it. It was with inexpressible delight 
that he daily saw these fish exercising their ukili in shoot- 
ing at. the fly with an amazing velocity^ and never missed 
their niark.**^ 
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Amphibia {Frogs and TooA). 



^To my pemon," observes the eloquent histoiiaii of 

British Reptiles, " capable of appreciatin^r the interest at- 
tached to the studj of physiological pheuomciia, tiie con- 
templation of an animal which at one period of its life is 
endowed exolnsively with the organs of aqnatio respirsr 
tiuu, i rseirtbling the gills of fislies, with means of locomo- 
tion adapted only to a con^staut residence in the water, 
and with a digieatire apparatus fitted exclusively for the 
assimilation of vegetable food, assuming by degrees the 
function of atmusijlioric respiration, acquirinsj limbs which 
arc formed for leaping on land with great strength and 
agility^ and manifesting the most voracious carnivorous 
api)etite, will not only excite fbelings of the deepest admi- 
ration, bill necessarily lead to the investigation of the 
laws by which such extraordinary changes are governed, 
and of the relations which they bear to the theory of 
continuous affinity, and to that of progressive develop- 
meut through tiie whoio uf t he aiuiiial kingdom."* 

Such phenomena are exhibited by the Toads, Frogs, 
and Newts^ the £uniliar representativea of that limited 

• Mt **Brit Bept/' p. 72, 
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dasB of animah whose scientific appellation we have in- 
scribed at the head of this chapter. They thus atibrd a 
beautiful link in that tissue of ^ cham^maU*' which consti- 
tutes the Plan of Nature; for they evidently bold an in- 
termediate position between the Fi8HK8, whose respiration 
is exclusively aquatic, and the true liEPULEa, in which 
this vital function is exclusiyely aerial 

Let us look a little more closely at this eurious point,— 
the metamorphosis which the Amphibia undergo, and tlic 
accompanying change in the character of their hreathiug 
oigana. In the month of April, in almost every ditch 
and pool in the country, we see large masses 6i clear jelly, 
witli black (lots distributed at even distances throughout, 
oi' long strings of the same substance, in which the black 
dote are arranged in a double row. The former is the 
spawn of the Frog, the latter that of the Toad; and each 
dot is the maturing embryo of a single egg, which latter 
is a clear globe of about one-fifth of an inch in diameter. 
When the spawn is laid, the embryo is an opaque globule, 
darker at one side than at the other. In a few days, 
liowever, this begins to take the form of an animal — the 
head, the body, and the tail being distinct, as the little 
creature lies on its side within the egg, coiled up in a 
eemidrcle. Soon a kind of wart buds from each side of 
the neck — the future gills ; and currents of water are seen 
to stream to and irom these important, but as yet minute, 
organs. 

As time passes, the gills divide into branches, the nos- 
trils and the eyes appear, and traces of the mouth may be 
discerned. Meanwhile, the power of voluntary movement, 
at first confined to the head and tail, increases; and the 
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straighten itself by sjasmodio efforts, and at length 8uo« 
ceeds in riLpturiiig li.L- skm of tiia egg and becomes free. 

It is now a Tadpole — a fish-Uka creature, without 
lunb% with an enonnotit head, aad a bodj ihinned off to 




a long tail| which is furnished with a broad fimiy expan* 
iioii aboTe and below. The gills now attain their greatest 
•iie, and oonsisfc on each side of a pair of much-branched 
tuftsy which, uuder the microscope, present a most inter- 
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esting spectacle. The blood, forced from the heart in 
regular pulsations, is seen to diverge iuto eucb of the maiu 
gill-stemS) sending off lateral Btreama to everj tiuj brauofa- 
let : the red globules are seen to chase each other along 
the tortuous vessels, to pass to the extremity of every 
ramification^ and then, turning, follow a ))aokward course, 
until thej reach the heart, the fountain from whence thej 
issued. 

But now these organs begin to disappear : they gradu- 
ally diminish, until at length they can no longer be dis* 
cemed extemall though their function is carried on in a 
cavity of the body on each side. The little animal increases 
rapidly in size, but dues not change this its fish-liko form 
for a considerable period, though minor modifications may 
be traced. Thus the mouth becomes deTelo|)ed, the eyes 
ai c perfectly formed, and the tail-fin grows greatly in 
perpendicular breadth, and is a powerful organ of locomo- 
tion. The little Tadpole begins greedily to devour vego- 
table matter, and manifests the effect of this diet in the 
change of its own iiue i'rom a dull black to a soft olive- 
green, with golden specks on the under parts. 

At length the period approaches when the Tadpole must 
leave its aquatic life, and become terrestrial at least it 
must cease to respire water, and must derive its vitality 
from the air. The hrst step to such a change, is the de- 
velopment of limbs. First appear the hind-legs, in the 
form of a pair of minute budding warts, which lengthen, 
become bent, and shoot forth tiny toes at the extremity. 
The fore-legs^ always a little later than the hind, accom- 
pany the latter in theur gradual progress. As the new 
organs of motion are acquired, the old one — the vibrating 
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tail with its fill — is lost. It is not thrown off, but its 
•afaetiuioe is gradually absorbed into the body. As this 
ptooe s B takes place during the growth of the legs, when 

it is t'onipletcii, tbo Tadpole has become a little Frog. 
The mill lite orifices which admitted the water into the 
giU-chamber have, at the same time, beoome closed, and 
breathing is henceforth performed exolusivoly by means 
of htugs, wliich are capacious sacs, subdivided iutemallj 
into lai^e colls. 

Such, then, is the metamorphosis which obtains in the 
most eleTated forms of this Class, as our common Frog 
and Toad; and it ma\ be witnesned with slight precau- 
tions bj any cue who will take the trouble to collect a 
mass of spawn from the nearest ditch^ and transfer it to a 
fresh-water aquarium. In the Newts, which are no less 
counnon, the metamorphosis is less complete, and we per- 
ceive in their ultimate condition a closer alliance with 
FiSHBS ; since their limbs are small and feeble, their broad 
finny tail is retained through life, and is the principal organ 
of locomotion j for, in general, they continue more exclusively 
aquatic in their mode of life than the adult Frog or Toad. 

llie eggs of the Newts are not deposited in a mass, but 
singly, and that under interesting conditious. Ptofessor 
Bell thns describes the process in the case of onr largest 
and finest species, the Common Warty-newt (TVitoii «ra»- 
Idto), the males of which are conspicuous enough in the 
vessels of the dealers in aquatic animals, in Covent Gar- 
den Market and elsewhere, by their roughened blackish 
upper parts, their high notched baok-fin, and their rich 
orange under-parts, spotted with black. The female is of 
less brilliant hues, and is destitute of tiie tail fin. 
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* The period when the depoeit of the eggs eommenoeBy 
depends upon the season ; but the time when the greater 

number arc ]>roduced, is during the monthia of M;\y and 
June; and it is worthy of notice, that the dittereut 
species of Newt are foand depositmg their eggs during a 
much longer period of the snmmer than the taiUess Am- 
phibia, such as the Frog and Toad. At the time I have 
mentioued, if the leaves of the various species of aquatio 
plants be observed, many of them will be found folded to- 
gether ; and within the fold a single egg of the Newt 
Will be discovered. It is, however, necessary for accurate 
observation from the commencement, that the female 
Newt be taken and placed in a vessel of water with the 
plants in question, that she may deposit the egg under 
the eye of the observer. The best phuit for the purpose 
is the Polygonum pevsicaria, which is ordinarily chosen by 
the animal in its natural habitat. A latge glass globe is 
a good vessel for the purpose of observation ; but if it be 
wished to employ a larger one, I may be allowed to re- 
commend the largest-sized foot-bath made of white ware. 
This vessel I have often used for keeping many aquatie 
animals ; and if a layer of Roman cement be placed at the 
bottom, and a few pebbles, or a stone of sufficient size, be 
fixed by the cement at one end, the objection to the slip^^ 
periness of the vessel will be obviated, and the animal wUl 
also have the opportunity of coming above the surface at 
pleasure. 

« The maimer in which the eggs are deposited, is veiy 
interesting and curious. The female^ sekcttng some leaf 

of aa aquatic plant, sits, as it were, upon its edge, and, 
folding it by meaus of her two hinder feet, depositti a 
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single e^yg in the duplicature of the folded part of the 
leaf, whtoh is thereby glued most eeoorely together, 
and the egg is thus effeetually protected from injury. 
TLe mauuer in which this is effected is liighly interesting, 
and may be readily obeyed by any one. As soon as 
the female has in this way deposited a smgle egg, she 
quits the leaf; and after the lapse of a short time seeks 
auotiier, tiiere to place another Qgg." * 

PassiDg from these ^miliar ereatnresy we find in foreign 
oonntries a few forms, which, though repulsiye in aspect 
and Diauucrs to the comuioa ohscrvcr, ai*e of high interest 
to the physiologist, because they manifest a still closer 
affinity with the class we last considered. The Hellbender 
(Mmobranchys) of the United States, the Axolote (A xoloius) 
of Mexico, and tlio Proteus of Austria, are large Newts, 
which never lose their gills through life, but permanently 
perform an aquatic respiration simultaneously with an 
aerial one. In all these animals, the limbs are reduced 

to a rudiuicutm \ conditiou : and in the Siren of Carolina, 
which also has a permaueut douLIe respiration, the hind 
limbs are totally wanting. Finally^ the Amphmma of the 
same region, which has an orifice in the neck, but has no 
external gills at iuiy jjcriod ui life, has the appearance of 
an Eel, with four minute rudimentary feet ; and the bones 
of the spine present on each surface that ooncaTity whioh 
belongs to the vertebra of FisH£& 

Of these creatures cue of the most interesting is the 
Proteus (P. (mguiiius), which inhabits the waters of great 
mbtemnean caTaties in the limestone finrmatiaii of 
Southern Enn^ One of the most romantic and qikndid 

• Op. at, pp. 12S, 123. 
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caverns in the world is the grotto of tiic Magdalene, near 
Adekboigt in the duchy of Caniiola. The whole of that 
region cotisiBts of bold, craggy rocks and mountaiuB of 
limestone foiiiiHtioiij perfomtud with spacious br.iiithiiig 
caYerus, in whoae awful recesses aleep the sluggish waters 
of vast Bubtenanean lakes, whenoe many rivera take their 
origin* In these dreary reservoirs, over which a gleam 
of light has never played, savu when the torch of the in- 
qnisitive traveller is flashed back from the unrulUed sur- 
ftuoej are found many ProUi, swimming through the waters 
or burrowing in the mud which is precipitated by them. 
♦Specimens have been thrown up by water from a sub- 
terraneous cavity at Sittich, about thirty miles distant 
from the grotto of the Magdalene ; and the species is said 
to exist in the caves of Sicily. 

Sir Humphry Davy, in iiis " Consolations in Travel," 
has graphically described the appearance, habits, and 
localities, of this singular animal. We have room but for 
the following extract, which bears on the point* already in- 
sisted on in the preceding notes — the intermediate posi* 
tion of the creature between Fishes and Rbfttlbs : — 

" At first view you might suppose this animal to be a 
lizard, but it has the niutions of a fish. Its head, and the 
lower part of its body, and its tail, bear a strong resem- 
blance to those of the Eel ; but it has no fins, and its euiions 
branchial organs are not like the gills of fislies ; they form 
a singular vascular structure, as you see, almost like a 
crest round the throat, which may be rwoved without 
occasioning the death of the animal, which is likewise 
furnished with luugs. With this double apparatus for 
supplying air to the blood, it can live either below or 
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aboTe the surface of the water. Iti fore feet resemble 
handBy but they have ovlj three elaws or fingers, and are 
too feeble to be of use in graBplng or anpporttng the 

weight of the animal ; tlic hinder feet have ouly two 
claws or fingers, aud in the larger specimeus are found so 
imperfeot as to be almoet oblitmted. It has small points 
in the plaoe of eyes, aa if to presorve the analogy of 
nature. Tt is of a fleshy whiteness and transparency in 
its natural atate, but wheu exposed to light its skia 
gradnally becomes darker, and at last gydns an olive tint 
Its nasal organs appear large, and it is abundantly fur- 
nished with teeth, iroia which it may be concluded that 
it is an animal of prey; yet in its confined state it has 
noTer been known to eat^ and it has been kept alive for 
many years by oooasionally changing the water in whicb 
it was placed." 

S[)ccinien8 which have been kept for some time in 
£ngland| have been obseryed to shroud themselves in the 
darkest part of the vessel in which they were placed, 
wheu the covering was takeu oS iu order to inspect them ; 
and to betray a sense of uneasiness by their actions when 
exposed to the light of open day, creeping round the 
sides of the vessel, or under the shelter of any sub- 
stance which threw a partial shatiow on the water. 
Though these animals lived many mouthy and were 
healthy and vigorous, they were not supplied with any 
food, nor is it certaiidy known on what they subsist, 
though there is every reasou to bciiove them carnivorous.* 

Confined in a state of nature to the darkness of per* 
petual midnight in the recesses of its gloomy cavani% the 

• ** FIct. Museum of Anim. Nature/' ii IM, 
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iacultj of sight would be thrown awaj upon the FroUm* 
Aooorditiglj it ib found that though it possesBes the 
rudtmento of eyes, they are reduced to specks of excessiTe 

minuteness, and are, besides, covered by the common 
akin of the head. And this leads us to mention the 
eurious fact that there exists a subterranean fauna, existing 
chiefly in mines and caves, every individual of which is 
totally blind by nature. Numerous species have been 
lately brought under the notice of naturalists, especially 
firom the great caverns of North America^ none of 
^vhich cau be identified with any known supraterrauean 
species, and every one of which is sigiiilcss. 

We haye hitherto spoken only of that measure of re- 
spiration which is effected either by means of gills, or of 
lungs, or of both together. But experiments liave blicvvn 
that the adult Amphibian needs yet a further supply of 
oxygen^ which it obtains through the whole surface of the 
skin. A Frog has been kept alive for forty days after 
having been subjected to the total privation uf it8 luncrs. 

lu order, however, that the skin should be fit for the 
performance of this function, it is absolutely essential that 
it be maintained in a moist state : dryness of the skin is 
speedily fatal. A beautiful provision is made for the 
supply of the requisite superficial moisture, by a seoretian 
from the skin itsei£ " The extent of the skin is, however/' 
observes Professor Bell, so great that the whole internal 
moisture of the animal would speedily be exhausted, 
unless a reservoir were provided for an extraordinary 
demand ; and I now proceed to shew what this reservoir 
is, and by what means it is replenished. Every one 
knows that when a Frog is hastily seized, or even quickly 
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IMUsnad, it Toids a ooiudderable quantity of water, whloh 

is gonorRlly, Imt erroneously, supposeii to be the urine. 
This water is iiuipid and purr, contaiumg iio traces of the 
usual oomponeut elements of the orinary secretion, it is 
oontaiued in a sao^ whioh has also been mistakenly 
believed to be the urinary hluddcr. This is tho reservoir 
to which I have alluded. When, therefore, the Frog is 
happily placed in a damp atmosphere, or in water, the 
skin absorbs a quantity of water, which there is every 
reason to beUeve is secreted lato the bladder juiit men- 
tioned, where it is kept in store until the dryness of the 
skin requires a supply for the purpose of respiration, when 
it is again taken up and restored to the surlaoe by which 

it had l)een first absorbed."* 

Thus in ten thousand instances the Christian philosopher 
is reminded of the loving-kindness of the Lord, which is 
over all His works. Etrery.creatnre that He has made is 
sustained in life, and health, and cuuifurt, and abundance, 
for its appointed time, by His ever- watchful and beneficent 
oare. And nothing is neglected, nothing forgotten ; — ^the 
Proteus in its dark cavern, and the Frog in its stagnant 
pooi, are as lovingly remembered as the Eagle in the 
douds, or the Lion in his lair. ^< He openeth his hand 
and aatisfieth the dedre of evebt uvino THiNa.*' 

**If, ceaseless, thus the fowls of henven U<i feoda. 
If o'er the fields such lucid robett lie spreads, 
WiU He not care for you ? ye faithless! saj; 
Is He imirlaet ev ere ye less then tfaejt 

*• Brit. Bept," p. 17». 
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Lm the Fihhbs and the Amphibians, the animak of which 

"we have now to speak arc cold-hloodeJ : that is, their 
power of producing beat iu the process of breathing is so 
amally that their temperature scarcely rises above that of 
the medium^ whether air or water, in which thej reside. 
Like Fl^hes, they are mailed ; their bodies are protected 
by a hard and dry skin, which takes the form of over- 
lapping scales, or compact broad plates or shields, or, as 
in some of the Lizards, a combination of these two. They 
increase by eggs, wJiich aru laid singly, and are always 
euTeloped in a calcareous covering, which, according to the 
greater or lees ratio of the earthly element, is a parchment- 
like skin, or a hard and brittle shell. In the latter case, 
the eggs have a close resemblance to those of Birds. In 
several respects there is an advance in organisation over 
the Amphibians ; the heai*t is composed of two auricles 
and one yentricle ; the respiration is performed by means 
of lungs exclusively j and there is no metamoiphosis in 
the Class, the animals presenting the perfect form even 
from the egg. 

Tliere is more diversity iu form and structure among 
the animals that compose this Class than among those of 
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mj other of the great Vertebrate Divisiou. Look at the 
ponderoQS Tortoise enclosed in an unyielding box, with an 
orifice in front and behind jost large enough to allow him 

to poke out his head and limbs. Look at the grim 
Crocodile lurking in the river reeds, with his enormous 
jaws bristling with conical teeth, his body covered with 
bony shields, and his lashing serrated tail. Look at the 
Chameleon running on the leafy twig, with his shugreeu 
coat| his great inflated head, his long tongue shot out to 
capture a distant fly, and his slender tail-tip coiled round 
the branch to hold fast. And finally, look at the tor- 
tuous Snake lie lies bobkin^ ou the sunny bank, in 
gleaming scales, darting out his forked tongue in play; 
see how he lits in twisted coils j and now mark how, foot* 
less and limbless as he is, he glides away ou alarm, kaving 
only an undulating trail in the dust where he passed ! 

Surely all these yarious creatures are not formed on the 
same model ! Surely there can be no community of struc- 
ture here which can bind together into one group forms so 
remotely diverse I Yes, divoi-se as they are, they possess 
characters in common, which more than outweigh their 
diflerences, and the whole are united into a chain of many 
links, which, by a beautiful gradation, conduct us &om 
one to the other. 

Many of these animals are more or less noxious; and 
some of them are terribly &tal to other creatures, and to 
man himself; hence, a certain amount of popular prejudice 
against the whole Class exists, and the innocent, which 
far out-number the noxious, share the reputation, and are 
visited with the hatred and aversion due to their malific 
fellows. Yet there are points iu their history, which make 
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them not unworthy of our attention. The changeable 
Inetre of many, especiaUj of the tropical Limrds and 

Snakes; the elegance and grace ot tiieir movemeuts; tbe 
proviflionft made for their dt^feoce in their formidable 
weapons; peculiarities in their organisation whereby they 
are fitted for their appointed spheree and habits; — these, 
and many other details which uur space forbids us even to 
enumerate hexe, render the study of herpetology no leas 
aitntctiTC than any other branch of natural science. 

The Serpent may be considered as the characteristic 
form of this Class of beings; at least, uur thouglits more 
epontaneously recur to the lithe and winding Snake, than 
to any other shape, when the word Reptile is pronounced; 
as, indecvi, the idea of creeping* is most perfectly realised 
in the gliding moYemeuts of an anixnai absolutely without 
limba. 

There is something exceedingly interesting in this 

action. The rapid gliding of a Snake is performed by 
means of the numerous ribs (which in the skeleton look 
liiLe the feet of a Oentipede)i and the broad plates (ecuta) 
which go across the beUy. The action and the discovery 
of its nature are described bv Sir Everard Home in the 
£;>llowiug words ; — When the Snake begins to put itself 
in motion, the ribs of the opposite sides are drawn apart 
from each other, and the small cartilages at the end of 
them are bent upon the u|»|)cr surfaces of the abduaiinal 
scutaj on which the ends of the ribs r est ; and, as the ribs 
moTe in paizsi the scutum under each pair is carried along 
with it This scutum, by its posterior edge, lays hold of 

* The wmds herpetology, repfcile, Mip«at» cnep, httve all on* ctotinttion: 
jlfNTM it 1ii«lr oounMni pannt 
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the fmnd and beooiiiai « fiied point frmn wlieiioe to mI 
ont ftnev. This motion is beantifullj seen when a Snmke 

is clirtihinir ovrr ;iu iiii^lc to ^et upon ii fl:it surface. Wiieii 
the uniinai U moviug, it alters its shape from a eircuiar or 
oTal form to something approaching a triangle, of whioh 
the surfiice on the ground forms the hase. The CoMer 
and li'xi having large abdominal wnta, which muv be con- 
sidered as hoo£i or shoes, are the best fitted for this kind 
of progreasive motion. . • « . An obserTstionof Sir 
Joseph Banks, dnring the exhihiticm of a CoUber of unusual 
size, fir.it to this dincovery. While it was moving 
briskly along the carpet, he said he thought he saw the 
ribs come forward in enooesrion, like the feet of a oater- 
pillar. This remark led me to examine the animars motion 
with more accunicy. and, on putting the hand under its 
belly, while the Snake was in the act of passing over the 
ftalm, the ends of the ribs were distinctly felt preadn^ upon 
the snr ace in r .rnlar Ruccession. m> ns to leave uu doubt 
of the hha form i tig so m.tuy [•airti ut icvci-s, by whioh the 
animal moves its body from piaoe to place." 

Many of the Serpents habitually live among the branehes 
of trees, aud most species can climb the smooth truiiks witb 
facility; not, however, by encircling the branch or bole iu 
spiral coilsy as artists who probably never saw a Snake in 
motion ridiculously represent them, but by a direct upward 
gliding, the body extended nearly in a straiglit line. 

As all the iSerpent tribes are carnivorous, and almost all 
feed on living active animals, often of much greater balk 
than the diameter of their own mouths, while yet they 
invariably s\va]l<)\v their prey entire, it becomes a j)roblem 
of interest how this is effected. They are &tted for their 
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work by a peculiar laode of articuktion ia tbe bonetof the 
bead* AU the bones of the skull are very loofldy put toge- 
ther, but the jaws are remarkably expansible. In the first 

place, the lower jaws are much longer tlifiii the bkuli, com- 
meucing behind its base; seoondly, they are not hinged to 
the upper jaw^ but are suspended at the end of a pair of 
long slender bones, which are attached to the hind part of 
the skull by muscles aud tendons bo as to be very moveable; 
thirdly, the two blanches of the lower jaw, whioh in higher 
ammals aro toldatd, as it were, together, are in the Ser- 
pents simply bound by liiramuuts. The iciull of the whole 
arrangement is, that the mouth is capable of a most enor- 
mous expansion. 

Most of our readers are fitmiliar with descriptions of the 
mode iu which the great tropical Snakes — the Boas of the 
W6§t, or the Pythons of the East — take and goi-ge their 
prey. A Serpent, whose body at its largest part does not 
exceed the tiiiokness of a footman*s leg, and whose head is 
not wider than a lady's hand, will readily swallow a goat. 
We say readily," because the process is regular aud ordi- 
nary^ but it is slow and tedious^ and painful to read of, and 
mueh more to witness. We will not repeat the details 
here, but merely allude to a contrivance by which the 
functiou of breathing is allowed to proceed during the pro- 
tiaeted interval of swallowing^ when the whole throat of 
the Serpmit is distended almost to bursting by the descend- 
ing prey, and the whole head aud jaws appear irremediably 
dislocated. These animals are furnished with peculiar 
muscles for bringing forward the larynxy or entrance to the 
windpipe, during the action of swallowing, as has been 
demonstrated by i^ir Joseph H. Green; and Mr Broderip 
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hM observed that tbe hrjnx is at snsh » time protruded 
as maoh ss a quarter of an inch beyond the edge of the 

dilated lower jaw.* 

Most Serpents master their prey by open violence ; and 
the large species of the tropics embrace it in repeated coils 
of their bodies, which are then contracted with great mv»* 
cular force, so as to crush and compress their victim to 
death. But other kinds are furnished with a more securely 
fiital power^ in the presence of two long, booked, tubular 
teeth in the upper jaws. These teeth, car fimgs, are open 
at each extremity, and the base communicates with a 
▼esiole, wliich is a reservoir of powerful poison^ secreted by 
glands spread over the obeeka When a BattlesnakO' or a 
Viper mskes its attack, it commonly elevates the bead and 
draws it somewhat back; theu with lightning-rapidity it 
strikes forward, piercing its enemy with the projecting 
&ngs; at the same instant the poison-bag^ which has been 
just filled by the secretion, poured forth under the excite- 
ment of rage, is compressed by its proper mubcles, and the 
deadly fluid is injected through the tubular tooth into the 
wound. 

In the harmless Snakes (or rather those which are uot 
poisonous), each of the upper and under jaws is set with a 
number of small^ but very sharp teeth, pointing backwards; 
the palate is also armed with two similar rows, so that there 
are six lines of teeth in the mouth. Owing to the loose 
jointing of the boues before mentioned, the two sides of the 
bead are capable of being moved to and fro separately, with 
a sort of see-sawing action. When the teeth have been 
struck lutu the victim, this alleruate advauce of the sides 

• •'2o61.J<NiniaL'*fl. 
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of the face begins, and as the backward mdioatiou of the 
teeth allows the food only to moye ia one directioiii it is 
gradually drawn, by a constantly shifting of the hold on 

either side, into the throat. 

There is a South Afiicuu Snake {Deimdon), the mouth 
of which is deprived of teeth, yet it is destined to feed on 
the eggs of birda The apparent defect in this case has 
been pointed out by Professor Uwtu as a beautiful example 
of special contrivance. *' if," observes that great physioio- 
gist) the teeth had existed of the ordinary form and pro- 
portion in the maxillary and palatal regions, the egg would 
have been broken as soon as it was seized, aud much of its 
nutritious contents would have escaped from the lipless 
month of the Snake in the act of deglutition; but owing 
to the almost edentulous state of the jaws, the eg^ glides 
along the expanded opening unbroken, and it is not until 
it has reached the gullet^ and the closed mouth piBYente 
any escape of the nutritious matter, that the shell is ex- 
posed to instruments adapted for its perforation. These 
instruments consist of the inferior spinous processes of the 
soYen or eight posterior cervical vertebrn, the extremities 
of which are capped by a layer of hard cement, and pene* 
trate the dorsal (upper) parietcs ol' the oesophagus; they 
may be readily seen even in very young subjects, and in 
the interior of that tube, in which tl^eir points are directed 
tMckwuda The shell being sawed open longitudinally by 
these vertebral teeth, the egg is crushed by the contractions 
of the gullet, and is carried to the stomach, where the shell 
IB no doubt soon dissolved by the gastric juice.*** 

It might be expected that the ferocity of animate ao 

• " Odoutography." 
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mttunvvly oaroiTorom^ bo «Dei^ge4io» aadio well funuahed 
for rapine as Serpenta, would sometimea direct their arma 

against each other. Perhaps our readers may not be dis- 
pleased to BCL the report of a conflict of this sort, in which 
the proweaa of the eombat«aiit8, their equaiitj of foroet their 
peraeveranoe, and their fury, are graphically deacribed by 
a gentleman who declares himself to have been an eye- 
witnesa of the scene. Of course the story depeuds on the 
tenicity of the writer ; but we may be permitted to observe 
that some detaila of the deacription, which a naturaliat can 
a|)preci.ae, and whieh could scarcely have been iavcnLod, 
aeem to indicate that tiie picture was drawn from the life. 

The atory is narrated by Mr St John in his Letters 
of an American Farmer." After deacribiug the aiae and 
strentjth of some heiiij)-|)lants, around which a wild vine 
had formed natural arbours, he thus proceeds : — "As I 
waa one day sitting, solitaiy and pensive^ in this primitiye 
arbour, my attention waa engaged by a strange sort of 
rustling noise at some paces distant. I looked all aruund 
without distinguishing anything, until I climbed up one of 
my great hemp*stalks; when, to my astonishment, I beheld 
two Snakes of a oonslderable length, the one pursuing the 
other with great celerity through a hemp-stubble field. 
The aggressor was of the Blaok kind, six feet long ; the 
fugitive was a Water Snake, nearly of equal dimenaiona. 
They soon met, and, in the fury of their flrst eneounter, 
appeared in an instant firmly twisted together ; and whilst 
their united tails beat (he ground, they mutually tried, 
with open jaws, to lacerate each other. What a fell aspect 
did they present ! Their heads were compressed to a very 
small size ; their eyes flashed fire ; but, atter this conflict 
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bad kited about fiye mintites, the second found means to 

diseiiiiaire itself froru ihc fiibt, aud hurried tnw.irds the 
ditcli. Its antagonist instantly aisumed a new pasture, 
and, half creeping, half-erect, with a majestic mein, over- 
took and attacked the other again, which placed itself in a 
similar attitude, and jireparcHl tu ic::ist Tiio scene was 
uncommon and beautitul ; for, thus opposed, they fought 
with their jaws, biting each other with the utmost rage ; 
but, notwithstanding thb appearance of mutual courage 
and fury, the Water .Snake still seemed desiroius of retreat- 
ing towards the ditch, its natural element. This was no 
sooner perceived by the keen-eyed Black one, than, twisting 
its tail twice round a ntalk of hemp, and seizing its adver- 
sary by the throaty not by means of its jaws, but by twis:- 
ing its own neck twice round that of the Water Snake, he 
pulled it back from the ditch. To prevent a defeat, the 
latter took hoM likewise of a stalk on the bank, and, hy 
the acquisition of that point of resistance, became a match 
for his fierce antagonist. Strange was this to behold; two 
great Snakes strongly adhering to the ground, mutually 
fastened together by means uf the wnlUiiigs whicli lUJshud 
them to each other, and stretciied at their full length; 
they pulled, but pulled in vain ; and, in the moments of 
greatest exertion, that part of their bodies which was en- 
twined seemed extremely small, while the rest appeared 
inflated, and now and then convulsed with strong uudula* 
lions rapidly following each other. Their eyes appeai'ed 
on fire, and ready to start out of their heads. At one time 
the conflict seemed decided j the ^\'ater Snake bent itadf 
into great folds, and by that opemtiou rendered the other 
more than commonly outstretched ; the next minute the 
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new itraggles of the Blftok one gftined an unexpected rape* 

riority ; it acijuired two great folds likewise, wiiich neeus- 
sarily extended the body of its adversary, in proportion as 
it had contracted ita own. These efforts were alternate ; 
yictory seemed doubtful, inclining sometimee to one nde, 
sometimes to the other, imtil at last the stalk to which the 
Black Snake was fastened suddenly gave way, and, m cou- 
sequenoe of this accident, they both plunged into the ditch. 
The water did not extinguish their vindictiTe rage, for by 
their agitations I could still trace, though I could not dis- 
tinguish, their attacks. Tliey soon reappeared on the sur- 
&ce twisted togi»ther^ as in their first onset : but the Blaok 
Snake seemed to retain its wonted superiority ; for its head 
was exactly 6xed above that of the other, which it iuces- 
santly pressed down under the water, until its opponent 
was stifled, and sank. The victor no sooner perceived ita 
enemy incapable of further resiBtancey than, abandoning it 
to the ourrenti it returned to the shore and disappeared.'* 
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CHAPTER XXZL 

TfiEEE may often be seeu on suuuj bauks in summer, 
basking ia the genial beam of noon, a little Beptile, veil 
known under the appellatione of Blind-worm and Slow- 
worm. As it lies motiyiile&s, you niis^ht almost fancy it a 
foot's length of thick iron wire, dightly polished, for it is 
almost equal iu tbickuess in every part, and its sorfaoe 
gleams with a metaHic lustre in the bright sun. Here is 
the village apothecary cuiuiiig up the lane, poring over a 
book with spectacles on nose; let us ask him if he can tell 
us anything about it " Oh yes ! it is the Anguis frag&i$ of 
Linnaeus!** and he passes on. Oh i the Brittle Snake I for 
such is the English of tho^^ two Latin words. 

But here is Hodge the hedger : perhaps from his occu- 
pation he may have some aoquaintance with the bit of 
dingy wire : wliat say you, Hodge ? "'Tis a Zneak !" and 
he makes a spiteful blow with ins stick across the back of 
the poor animal, with the apologetic asseveration, 'Tis a 
deadly pizon varmin 1" But see, the blow has effectually 
demolished it, and that in a strange manner; for, as if it 
had been made of glass, it has snapped across in four or 
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five places; and we at ouce perceive the pn^Nrietj of one 
of it8 Latin appellationBi that of ^'/ragiHsJ' 

Scienoe and ignoianoe agree, then, that the Slow-worm is 

a Snake ; but science and ignorance are both mistaken, for 
the creature is a Lizar d. The assertion seems paradoxical, 
when we think of the two pairs of w^^eveloped limbs, 
each armed with five jointed and clawed toes, that the 
Lizard possesses, and of the way in which it uses them to 
aoamper awaj fi-oui our intrusion beneath the heath and 
fonse; but it ie true that the slender, liinbleas, snake-like 
Slow- worm is, in all the moat important points of its ana* 
torn}', a Satiriau, and not a Serpent. Undoubtedly it is 
one of the links by which the^e two very diverse forms are 
bound together, and, like all such links, forms a most in- 
teresting subject of study. The defeneration and gradual 
disappearaucu of the limbs, in tlie progress of the various 
genera that, like so many Htepping-stones, bridge over the 
wide passage from the Liziird to the Serpent, are pheno* 
meua peculiarly worthy of observation ; and we cannot do 
better, in l)rinuing them before our readers, tlian to quote 
the words of the eloquent historian of British Heptiles^** 
in his account of this very Slow-worm : — 

" From the well-known family of the Scinks, orSdneidw, 
with their true legs and five-toed feet, down to the present 
species and its immediate congeners, every postiible grada- 
tion is to be found in the development of the anterior and 
posterior extremities. Agreeing, as they all do, in the 
Saurian cliaracter of the structure of tiie head, the conso- 
lidation of the bones of the cranium and jaws^ and the 
narrow and confined gape, so dififereut from these psirts in 
the true Serpent, they jet approach the latter in (ho com- 
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fMimtiTe koi^h of the bodies, end m the gradnel diminii* 

tion and ultimate disaj j" iiance of the extremities. In 
the g^us Sciiwus, for instance, the limbs are already less 
robust than those of the true Sttorians; the two pairs are 
adso more distant from eaeh other, in conseqnenoe of the 
greater coni])arative elongation of the body. There areas 
yet tive perfect toes ou each foot, ^vhiGh, however, are 
shorter and more even in their relative proportions tliau 
in the true Saurians. These deriations beoome increased 
m the genus Chalcides^ and still more in Sep!^, wliioh has a 
verj elongated body, the limbs extremely small, and the 
toes only four or three on eaoh foot In Mcmdadylm a 
further ix'duction takes place in the development of the 
limbs, v/hich have dwindled to a mere little undivided 
finger; they are still, however, four in number; but in the 
genus j^yies the anterior ones have wholly disappeared, and 
are found in a rudimentary state under the integument, 
the posterior ones constituting only small undivided pro- 
oesBes. These also being lemoved, the Ophidian form of 
the present genus, and those of Tor^, 7^ipA2qp9,and others, 
with all the Amphishcenadic, succeed, in which the bones of 
the shoulder, the sternum, and the pelvis, exist in a more 
or less rudimentary condition, and lead us toward the true 
Snakes, in which all these parts are lost, excepting the 
rudiment of a posterior cxtrcniitv, which iu the Boa ap|)eara 
externally iu the form of a small homy hook, or holder, 
on each side of the vent." ^ 

Besides the Slow-worm, we have in the British Ides but 

two reprebcutatives uf ihe va^t Lizard group — tiio Order 

iSdurio. One of these is the elegant Sand Lizard of our 
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mdy heatln (Laeeria Ggilis), whioh is beautifully marked 

along the sid: s with eye-like spots, and sometiraes occurs 
of a rich T&riegated green hue. The other is the smaller, 
but more eommon, Viviparous Lisard {ZwOoca vmpara)^ 
wboee interesting peonliaritj is expressed in its name, that 
of producing a living pnigeny, must llef)tile8 layini^ ^gg8. 
The di^ereucQ between these two couditions is, however, 
less important than it at first appears; for there is every 
reason to believe, that in this ease, as well as in that of the 
Viper [Pelias bents), which is aku viviparous, the cgg- 
ooveriug, which is merely a parchment-like membrane^ 
and very thin, is raptured in the act of parturition. 

The most remarkable genus in this Order, and, indeed, 
in many respects, the most extraordinary^ and anomalous 
of all Vertebrate animalsy are the Chameleons, of fabulons 
and poetio celebrity. They are Lizards inhabiting trees 
in the warmer countries of the Old World, with a great 
development of head, and a shagreen ed skin. As the 
Monkeys of South America are fitted for their arboreal 
habits by grasping hands and a prehensile tail, so is the 
Chameleon, by a curious modification of the common 
Lizard oiganisation. The toes are five, as in the majority 
of Sauriansy but these are arranged in two sets, three in 
one set and two in the other, each set being enveloped in 
the common skin as far as the claws. These two parcels 
of toes are opposed to each other, and thus each foot forms 
a true grasping hand, and is used iu the manner which 
this structure indieates ; the Chameleon moving with slow 
and deliberate steps, always grasping with a firm hold the 
branch on which it is creeping, before the other feet are 
relaxed for a firesh step. The tail is round and prehensile 
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at the ixpf Uke that of the American Monkeys ; its under 

snrface is rougher"" ' with small graimUiTed p(tj)ilI(F, as is 
that of the toes a , probably iu order to the more deli- 
cate perception oi the surface grasped. The tougme 
affords an analogy to the same organ in the Woodpeckem, 
no less singular than that of the foot ; for, tliongh ordina- 
rily concealed witliiii tlie mouth, it is capable of being 
darted forward at its insect prey, and, b^^ing furnished 
with a gluUnoQB secretion, secures it by its adhesiveness. 
A most extraordiuary aspect is commuaicated to these 




CUnmS-roti. 

Beptales by the structure aud movements of their eyciii 
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Tn the first place, tbe head is enormous, and, being three- 
ludedy WLtU projecting points and angles, makes a isufii- 
OMfitlj uncouth viBtge; but the eyes which illuminate 
this notable head-piece must» indeed, to borrow for the 
nouce the phraseology of Bamum, " be seen to be appre- 
ciated," There is on each side an iuiuiense eye-ball, full 
and prominent, but covered with the common shagreened 
•kin of the head, except at the very ceutre, where there 
is a minute a[)erturo, corresponding to the pupil. These 
great punctured eye-balk roll about hither and thither, 
but with no symmetry. You cannot tell whether the 
creature it looking at you or not ; be seems to be taking 
what may he calK-d (i general view of things; — looking at 
nothing in particular, or rather, to save time, looking at 
several things at* once. Perhaps both eyes are gazing 
upwards at your face ; a leaf quivers behind his head, and 
ill a liiuiiiciit one eye turns round toward the object, while 
the other retains its upward gaze : presently a fly appears; 
one eye rapidly and interestedly follows all its movements, 
while tbe other leisurely glances hither and thither, or re- 
mains hteadv. Accustomed as we are to see in aliiiust all 
animals the two eyes move in unison, this want of sym- 
pathy produces an effect most singular and even indloroua 
The Lizards are not in all cases the little^ Iteping, timid, 
playful creatures i. at we commonly associate with the 
nama The aquatic Monitors {VaranidcB) of both con- 
tinents are truly formidable. M. Iieschenault de Latour 
saw one attack a young stag as it attempted to swim 
across a river, striving hard to drown it. The deer was 
too active on this occasion, but the same soologiat found 
Uie thigh-bone of a sheep in the stomach of one that 
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ditaeoted. The tail in this group is very mnseular. and 
is compressed throughout its length; it thus forms a 

powerful swimming organ, especially as its upper edge is 
frequently surniouuted with a crest of flatteued elevated 
scales. These large and powerful LLsardSj which are often 
five feet in length, and stout in proportion, usually endea- 
vour to overcome their prey by dragging it into a river 
and drowning it. 

In all these particuiais we see an approach to those 
mighty tyrants of tropical rivers, the Crocodiles, which 
have been celebratod from remotest antiquity as the very 
impersonation ot bestial power and ferocity. The noble 
description of Leviathan in the book of Job— the climax 
of those majestic interrogatories wherewith Jehovah 
witliered the pride of his too audacious servant — is a 
picture of one of theise Jiieptiles, drawn from the lite by 
the master-hand of Him who made it. 

**¥^o can open the doors <^ his faoel his teeth are 
terrible round about. His scales are his pride, shut up 
together as with a close seal. Cue is so near to another, 
that no air can come between them. They are joined one 
to another, they stick together, that they cannot be snn* 
dered. By his neesin<is a light doth shine, and his eyes 
are like the eyelids of the morning. Out of his mouth go 
buniing lamps, and sparks of fire leap out. Out of his 
nostrils goeth smoke, as out of a seething pot or caldron. 
His breath kiudleth coals, and a flame frncth out of ins 
mouth. In his neck remaineth strength, and sorrow is 
tnrued into joy before him. 

''The flakes of his flesh are joined together: they are 
firm in tliemselves; they cannot be moved. His heart is 
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as firm as a stouc ; yea, as hard as a piece of the nether 
miU-stona When he raiseth up himself the mighty are 
afraid: by reason of breakings they purify themselves. 
The sword of him that layeth at him cannot hold : 
the spear^ the dart, nor the habergeon. He esteenieth 
iron as straw, and brass as rotten wood. The arrow 
eannot make him flee: sling-stones are tamed with 
him into stubble. Darts are counted as stubbie: he 
kugiieth at the shaking of a spear. Sharp stones ai*e 
under him : he spreadeth sharp-pointed things upon the 
mire. 

"He niaketh the deep to boil like a pot, he maketh 
the sea like a pot of ointment. He maketh a path to 
shine aflter him ; one would think the deep to be hoaiy* 
Upon earth there is not his like, who is made without 
fear. He beholdeth all high things: he is a kiu^ over all 
the children of pride/' — Job xli« 14-34. 

The most prominent charaeteristios of the Crocodile of 
the African rivers are her<» distinctly painted. The im- 
] enetmble nature of the intet^ument, a sort of surface-bone; 
its arrangement in strong square scales, set firmly edge to 
edge, one against another in close array ; the peooiiar fiery 
glare of the eyes ; and above aU, the serried teeth, which, 
to the number of thirty or more on each side of each jaw, 
are never concealed by lips, giving to the animal, even 
when tranquil, the terrific appearance of a grinning rage — 
are all points that scientific naturalists have dwelt on in 
their descriptions of these monsters, Wlsen we rerm inber 
that they arc nmong the most gigantic of all animals, far 
exceeding the Elephant — the Crocodile of the Nile being 
asserted to attain a length of twcuty-five feet — we shall 
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acipiiesce in the propriety of the coDcludiug epithet — 
Kiiii; over all the children of pride.'* 
If apaoe in these psges permittedi we should delight to 
trace the tniDSttlofi, through the fierce Chelydra of Florida, 
from the Crocodiles to the Turtoises. But we must be 
oouteut with directing our readers' attention to the con- 
trast which suhsists between one of these latter, enclosed 
as it is in an immoveable box of bone, with only an open- 
ing in front at which to poke out its head and hands, and 
a similar hole behind for its tail and hind limbs, waddling 
along with painfully slow and heavy tread the contrast^ 
we say, between sooh a creature and the lithe Snake, the 
very type of flexibility, altogether destitute of limbs, yet 
shooting along with an undulating Telocity that the eg^ of 
the gaier can scarcely follow. 
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the awful frown of the pedagogue, and his birch too, that 
he may peer into tlic b rani hies and hedgerow-trees, for the 
Oftliow young which he desirea to rear. Th&ifur i«ai|4!^ 
teaches her pet canary to hop on her finger jaiul Uka, bis 
sugar from her own sweet li[)s, bestowing on him the kisses 
which many a bigger biped wunld be proud to share. The 
solitary weaver, gray with premature age induoed by cease- 
lees toil, hangs his thrush in wicker outside his shattered 
casement, and throws his shuttle more blithely as he listens 
to the mellow notes which carry him back to the fields and 
groves of his boyhood. The weather-beaten sailor greets 
the little land -bird with a hearty weloi^me, that flutters on 
feeble wine: around his ship, clinging to the shruuds ;ind 
stays, and loves the tiny messenger that tells him of his 
approach to his native shorn. Tlie world's care must have 
indurated that heart, indeed^ that can hear without a gush 
of emotion tlie sweet melody of a sin^'inir-bird ! 

We must not, however, just now consider the bird as a 
loveable little pet, but look at it physiologically as an 
animal— -as one of the meshes in the grand net*work of 
organic existence. We call it a biped, but structurally a 
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blnl is » q u ad r u ped. Look at a pluoked pigeon, and see 

liow it (liffers in tho matter of limbs from a skinned nibbir, 
except that the fore legs have no feet or toes at their tips. 
After all, the pensioner's ohildi who respeotfuUy submitted 
that ^ mother didn't like always to have the hmd leg of the 
chicken," was not so far wrong. The bird is, in fact, a 
quadruped adapted for flight. To this end the fore limbe 
are greatly lengthened and strengthened, as to them is 
assigned the office of beating the air by sooeessiTe strokes^ 
and thus impelling the body through that fluid, as a boat 
is rowed by oars. Flying, like swimming, is but rowing 
through the medium, instead QionUa maface. 

In order to make these limbs effeotive, to fender them 
capable of long-subtaiued energetic action, they must be 
moved by stout^ dense, and powerful muscles. Every one 
knows that the most fleshy part of a bird — and especially 
of a flying bird, such as a pigeon, as distingui shed from a 
running oue, such as a fowl — is tho mass tliat lies ou the 
breast-bone. Now this mass of flesh, or rather these 
masses, one on each side, are the great pectoral musdes^ 
one end of which is inserted on the broad surface of the 
breast-bone, and the other end is spread along the bone of 
the shoulder or npper-arm. For the attachment of these 
great muscles, there must be a great breadth of snrfeoe; 
and see how skilfully this is provided in the form of the 
breast-bone I It is a firm buckler of great width planted 
across the viscera; while, as even this extent would not 
have been sufficient, the surface is greatly increased by a 
high keel or ridge of bune that rises from its centre, to 
each side of which the muscles are attached. 

But the stroke made by such a limb, however muscular. 
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of k)comotion, if that limb were in the condition which it 
pretjeutA when tha cook puts the bird on the spit. Tho 
bmdth of the oar and its bold apoo the dement through 
which it la to move are, therefore, increaaed by a meet ad- 
mirable contrivance. The quill-feaihers, inserted aktug one 
edge of the arm, and radiating outwards aud backwards, 
like a ftin, answer the purpose proposed. Just look at the 
quill-feather from a bird's wing. With how small an ez« 
peuditure of material is a broad surface obtained 1 How 
slight aud apparently feeble is the structui'e,wheu examined 
fibre by fibre; and yet how firmly and oompactly it binda 
together, and how strongly the expanded web resists the 
air 1 Breadth, strength, and lightness were the requisites, 
and, incompatible as they might have appeared, they are 
here exquisitely combined. 

Even such instruments as these, however, would not 
avail to lift the animal from the earth, and tu bear it with 
ease aud rapidity through the thin air, were its body of the 
same density as that of ,a quadruped. It must, therefore, 
be made buoyant, and this buoyancy is secured by several 
concurrent ordinances. In tlie liiiit place, the wliule of the 
muscles are abundantly supplied with blood, which pafisea 
through a heart of four cbambera^ with a rapidity far greater 
than that which obtains in terrestrial animals. Secondly, 
to supply the oxygen which is required for the vitalising of 
this swiftly circulatiug blood, a peculiar system of rcspira* 
tion is required. The lungs are very laig e s pongy masses 
of blood-vessels lying along each side of the back-bone, and 
bound down to it: through these the bronchi^ or divisious 
of the windpipe, pass ; and, opening into the general cavity 
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of llie chesty admit the air fredj into ofery port of tho 

interior: i»uy, more; the atmospheric air Ijatlus every 
blood-vessel ( f any coosiderable mze throughout the body, 
passes into the hollow bones of the limb^ and e?on pens* 
tntes between the mnsdei^ and into great membranoiis 
cells beneatli the skin.* 

The consequcuce of this copious supply of oxygen to the 
blood, not onlj in the lungs, but in every part of its oouise^ 
tea great increase of its heat, which fiur exceeds that of the 
most warm-blooded quadruped. The heat pervading the 
whole of the animal tissues is communicated to tho air, 
which, as we have just seen, is so ezteDsively distributed 
about the body ; and thus the bird is not only rendered 
light by being blown out wiUi air, but tliat air is brought 
up to a very high temperature, and so rarefied, and made 
fcry bnoyant. 

The animal heat thus generated must not be allowed to 
escape too rapidly; and hence a body-clothing is provided, 
which of all substances is perhaps the most elective uon* 
conductor of caloric. A feather is in itself a study. When 
we look at the whole covering of a bird, we cannot help 
observing liow soft, how light, how smooth, how compact, 
how warm it is; and if we examine each feather separately, 
there is not less to admire in the details of its structure. 
It consists of two parts ; a light but firm formed of u 

* This peculiarifcy was once brought strongly under our own obeervation in 
the case of a pelican (PeUcanus futcus), which we were dissecting. The whole 
inner surface of the sldn on the trunk was cellular, especially on the breast, 
forming an imnioi.se c<iii2:cries of membranous bladrlcrf, inflated with air. Aa 
an example ot ihe iree lutcrcuiamuuication that cxibta between tiie tissues of 
Um body, U may be niiiitkHiod tbat^ in ttal» qpecim«ii» tho great gular pouob, 
when fiUed with water (to the amount of eoventeea pinteX AUewed it to caoipe 
by di^ldilS fipom a wound in the eiiCfr>pM iH^g. 
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pithy mbfltanoe, hollowed at the lower end into a horny 

tiilx.', contaijiinjj: llie blood-vessels bv which it is sustained; 
and tlie vane, a double seriee of parallel tbin plates, one on 
each side the shaft, set at an angle to it, which are them- 
aeWes furnished at their edges with a similnr though 
smaller series. Id all feathers which are destiued to strike 
the air, these branchlets are hooked into one another, so 
as to present a continuous surface of astonishing firmness^ 
The relation which the general clothing-plumage of the 
body bears to fliglit — though lehs direct and obvious than 
that of the quills — is by no means smalL *^ From the 
mode in which the feathers^ and all their parts, are laid 
upon the bird, it presents a smooth surface upwards and 
forwards, so that the animal can move m either of these 
directions, with veiy little resistance from the friction of 
the air. When it moves in either of them, the resistance 
of friction does not increase so rajtidly as the rate of motion ; 
because the pressure sinooths the feathers, and causes the 
air to take less hold on them. This property, which arises 
in part from the texture of the upper surface of the feathers, 
but ciiicfly from the wav in which thev arc formed and 

1/ V 

placed, is of cr^ual service to birds when they must perch, 
or otherwise remain at rest, so as to abide the blast, as 
when they Hy exposed to it. Perching or flying, when a 
bird is in the wind it always faces the current; and tlms 
offers the least resistance both by its form and its feathers. 

When, however, the feathers are taken in the opposite 
directions, they offer as much increase of resistance as they 
offer diminution when they are taken above or iu front. 
The wings are always more or less hollow on the under 
fiides^ and they take hdd of the air by millions of fibres 
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00 that a bird, with its flying fidathers on the stretch, 
muld fall muoh more alowlj than one would Buppoae from 
the difference between ite specific gravity and that of the 

air 

" The resistance which all the feathers on the body of 
the bird o£for to motion backwards is still greater; and il 
increases with the force which tends to move the auimal 
in that directiou. The iustaut tiiat it begins to be diiven 
backwards, so that a current against its body is produced, 
the points of the feathers rise, and take the wind with so 
many fibres, that the resistance is very similar to that 
made by a scaly fish, when one attempts to draw one of 
these by the tail; and every one who has angled, and acci- 
dentally caught even a common trout in that way, knows 
that an ounce weight is as difficult Lu huid when so liuuked 
as a pound weight is when booked by the head. But the 
feathers of birds rise much more in proportion than the 
free edges of the scales upon any fish ; and they are every 
way as well fi»rmed for holding on in the air, as those are 
for holding on in the water. Thus the bird may be said 
to resist motion backwards in the air, by throwing out the 
point of each feather like the fluke of an anchor.*'* 

The jaws of a Bird are not furnished with teeth, as are 
those of a Fish, an Amphibian^ a Reptile, or a Mammal, 
for the purpose of seizing, dividing, or chewing the food. 
Tlie ])lace of these oro:ans is effectually supplied by a CMsiug 
of horn, terminatmg m a ponit at the tip^ and brought to 
an edge on each side of each jaw. This modification is 
£imiliarly known to us as the beak or hiU of the Bird. In 
the Budh uf prey, liie beak its a keen carving-knife; the 

* Hudi«*0 <« Nak Hint, of Bird^'* IT. 



Digitized 



I 



910 LIf% IH lift BIOHB& VOBHa 

BHVgrine Falcon is aud to pluok, to diqoiat, and to oarfii 
its prey with as clean a cut and as prompt a skill as the 

most accomplished table-anatomist" could di8|)lay. In 
the Woodpeckers, which dig out their food aud excavate 
Ihflir dwelimgs from the solid timber of 4Mi%^«ha4wak is 
an efibctivc chissL In the Snipe and WooilMM^)i»« 




long and slender probe, furnisiied at the tip with copious 
nerves of sensation, for feeling in the deep eaetk*^ fasys 
and marshes. In the Parrots it is a dimbhig hsoll^i^^iott 

of third foot (or rather hand) as well as a fruit-knife. In 
the Ducks it is a pair of flat spoous, for scoopiug up ^e 
dosh of ponds; and in the Qannet it is a atroi^M^ 
ish-«pear. - ^ 

Versatile a,«^ is the beak in diflerent tribes of birds, ft no- 
where performs a proper masUcatiug function ; it maj 
divide flesh ; it may crook a nut, and, with the assisMiii 
of the tongue, shell it; it may separate the grain ipsia^i* 
husk, as we see the Goldfinch and Canary constantly do 
with their hempaeed; but the neai^est a[)[)roach to a chew- 
ing action that we at this moment recollect^ islhaitpmMif 
down of hard seeds hv means of a knob in the middle of 
the palate, as iu the Buntings (^Embenzadce). The conse- 
(pienco of tliis general absence of masticating power is, that 
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tlie food is swallowed entire. When the food is flesh, the 
process of digestion is sa£ideDt]j simple and rapid to need 
no preparation ; but in the ease of the hard grains and 
seeds that constitute the staple diet of so large a number 
of species, a peculiar provisiou is requisite for grinding — a 
sort of internal mill. 

This organ, well known as the gizzard, is endowed with 
immense power for grinding and crushing; it is almust 
wholly m ule up of two semi-giobuiar masses of dense 
musclei the two opposing faces of which are coated with a 
layer of thick leathery skin. Between these the vegetable 
substances to be ground are dropped from the crop, jubLas 
the corn is dropped from the hopper between the mill- 
stones; and the force exerted when these &ces work on 
each other is immense, and all but irresiBtible. The &ci- 
lity with whu h substances the rnnst hard, angular, and 
even acute, are ground down, and that with perfect impu- 
nity to the coats of thegizsard^ is proved by the reaearchea 
of Plater, K^umur, Bedi, and Spallan»mi. The experi- 
ments of the last named phiksoplar ]>usscss the iiighest 
interest : he introduced tin tubes variously strengthened 
with wire, into the stomachs of Tarkeye^ and invariably 
found them crushed, flattened, broken, and variously dis- 
torted. Thick balls of glass were broken, ground down, 
and in a few hours completely pulverised. Pieces of glass 
with sharp, jagged edges, shared the same &te, without in 
the least wounding the callous skin of the gizzard. Needles 
were oast into a ball of lead, so that their points projected 
a quarter of an inch, and, being encased in a soft substance, 
were thrust down the throat of a Turkey ; in twenty-four 
hours liie poiuts were broken oil close or rubbed down, and 
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the gizzard uuinjin\'d. '* Fiiuilly/' says Spallanzanv I 
fixed twelve small lancets, very iiharp both at the points aud 
edgfi% iu a amilar ball of load. Tbey were such as I use 
Ibr the diflaeotion of small animals. The ball was given to 
a Turkey-cock, and left eighteen hours in the stnmuch ; at 
the expiration of which time that organ was opened, but 
nothing appeared exeept the naked bali^ the twelve lancets 
having been broken to pieces. I discovered three in the 
large intestines, pointless aud mixed with the other con- 
tents; the other nine were missing and had probably been 
voided. The stomach was as sound and entire as that 
which had received the needles. 

" Two Capons, of which one was subjected to the experi- 
ment with the needle% and the other with the lancets* sus- 
tained them equal] J welL My next wish was to know how 
much time elapsed before the beginning of the fractnres; 
and by repeated experiraents on Turkeys, I found that these 
sharp bodies begin to be broken and lose their shape in two 
hours. This, at least, happened in two individuals of the 
species; in one, four of the lancets, and in the other, three 
of the needles, were broken within that space ; the others 
were blunted, but continued fixed in the balls."* 

Turning from these experiments, which, however impor- 
taiiL iii a ])liysiological view, certainly have an appearance 
of cruelty, let us for a moment glance at Birds in a more 
inviting aspect, as the songsters of the groves — ^the myriad 
performers in the sweet orchestra, whose notes thrill our 
ears and hearts, iu those spring mornings thai are so de- 
lightful, when the freshness and loveliness of nature is like 
the cpeniqg of the gate of Eden. Nor leas in balmy sum- 
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mer oights, whea the Dipper, the Sedge- warbler, aud aboTe 
ail, the Kigbtiogale^ are avake^ and pouriiig forth rich aad 
aolemn melody. "He that at midnight,** MyslMak Walton, 
•* when the yery labourer sleeps securely, should hear, as I 
have very ofteu, the clear airs, tbe sweet descauts, the oa- 
tuial riaiDgand falling, the doablingand redoubling of her 
▼oioe^ might well be lifted up above eaithe, aad say, Lord, 
what musicke has Thou provided for Thy saints in heaven, 
when Thou atiurdest bad men such muhicke upon earther* 
One might make a volume with extraeta fiom the poiita 
in honour of the Nightingale— from Homer, who fiuMnea 
her wailing and niourning her woes, down to Coleridge, 
who considers it iiigh treaaou against common sense to 
■oppoae there is anything melancholy in Nature. 

•* Wo have icara'd 
Aditeent lior»: wo may not tbut pvotet 
Vaioxt^m tweet toIom^ always full of lofv 
Andjoyauottl Tia the merry Nightingale 
SlMkt (ax>wds, aud hurries, and pradpitatea 
With fast, tliiek warblo his dulicioua notei^ 
As he wfix' ft'ii! Jul thfit an April nlpht 
Would bo too short for him to utter forth 
Hia k»ve-€hant» and ditburthen hi* ftill aoul 
OfaDttamualol .... 

War and near, 

la wood and thidteCy over tlie wide gnw% 

They anrwcr nnd ]irovf.l:e tncli othoi-'s aOQgjit 

With skiriiiisli ;niil tvjprici*'' '' ] is'- iTingl, 

And uiurmurti musical, aud awiit jug^ 

And DUO low, piping sound, more sweet than all, 

Btfafring the air with anoh an hanoaoy, 

Th«t should you oloae yoor eyea. yon might almofll 

Fosgat It WM not day." 

The Mocking-bii-d (Orpheus polygloUus) of the Weatem 
Worldp rivals the Kightiogaia in the oompass^ mellowiMNi^ 
and brilliant exeeution of its aong, which ii ako deKghta to 
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trill fcrth oa moonli^t nighte^ maldng the woodi lo ring 
sgftin. We have listened enraptured to the united melody 

of dozens of these birds together, in the orange-^roTes of 
Jamaica, during those beautiful nights when a tropical 
moon looks down from the vertical sky in dazzling liistf^^ 
when the nr k cooled by the fresh land-breeze from the 
mountains, and thousinds of lire Hies are sailing in and 
out at the dark edges of the woods, like living sparks of 
(Ire. Then the birds, each taking his stand on the topmost 
twig of an orange or lime-tree, pour f(Hth, one after 
another, their gushing songs, now one answering his fellow, 
now all singing together as if eager to drown each other's 
Toiee; now one alone is heard for a few moments^ then 
the others rush anew into the contest, which is often 
maintained till after midnight. 

The song of Birds is closely connected with the repro* 
dnction of the race. There are a few species, it is true^ 
as the Redbreast, that protract their melody into autumn, 
and even into winter ; but the grand chorus of the woods 
and fields comes in and goes out with spring. It is the 
male, almost exclusively, that is the performer; he begins 
to Binrj Ills love-son;i us he woos his mate, while the hedges 
are yet leafless; he buigs blithely in the intervals of his 
labour, as he assists to build the nest; and he sings almost 
without intermission from morning till night, to cheer his 

spouse lu litT patient duty of iiicubutiuii. As soon as iho 
parental duties cease, we hear little more of the voice ol 
the bird/' 

And thus we are introduced to that miraole of instinol^ 

the Bird's nest; which must, however, be the speoial sub- 
ject of another chapter. 
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Continued* 

Wn well remember the wondering delight with whicb, is 

childish days, we jj^zed un a Chaffinch's nest. An elder 
compaDioQ bad found it iu the fork of an oak, and climb* 
iog up to the place, be drew aside the leafy twige and re- 
pealed the beantiful little dwelling to onr eager eyes. The 
particular construction of that particular one, we cannot, 
of coarse, pretend to describe, for it is a great mauj yeacs 
ago, and the note-book was not then so familiar to our 
liand aa it has been since, but a yiyid impression of the 
general appearance reuiuius. Indeed, the spruce, smart 
little Chaffy builds one of the prettiest of British nests; 
the Goldfinch's is somewhat more compaet> and, being 
composed more of one substance, is neater, but we ecarcelj 
know wliCLher we do not more admire the Chaffinch's. Of 
oourse you have seen both ; Chaffj's oertaialy, because it 
18 80 common and so easily found. 

What a beautiful cup of interwoTen mosB it is 
least the frame- work, the exterior ! The pretty feather- 
moss {Uypmm) is chosen for thi% because it grows in long 
strings and binds well together; bat this is onlj tlie outer 



Digitized by Gov.^v..^ 



316 



Ully IN m BIOHK POBHa 



wall. Wool Is the staple ; you may see the busy birds in 

Sfiring collecting the stratrgliug tufts of wool that hang on 
the thorn-bushes around the sheep-pastiure, and carrying 
off the prizes in their bills : watch one home» and joti will 
baye no difficulty in discovering the whereabouts of its 
domestic economv. But be merciful : louk, bul tuiu h not I 
Well does the skilful little architect know the felting pro- 
perties of wool I how, when the fibres are placed in oontaot^ 
and rubbed and pressed, they unite and bind together into 
a oloth-liko texture, like the svibstaivce of a hat, or a piece 
of drugget. God has put into her feeble sensoriuoa this 
instinotive knowledge, and how effectively she uses it! 
Tuft after tuft of wool is brought, pulled and spread out 
thin, and applied to the interior of the mussy cup, each 
layer placed evenly round, so that the thickness shall grow 
uniformly, and each addition united to the fixed portion 
by the p rosau re of the bird's breast, she sitting in tl^e 
hollow and moving briskly round and round, pressing the 
wool with all the force of which she is capable. A sort of 
sewing prooeas goes on at the same time ; for individual 
fibres of the wool are passed around projecting branches 
of the naoss, and, being inserted into the walls by means 
of the bill, are seized on the opposite side, drawn tight^ 
and passed through again and again, every effort adding 
to the strength, compactness, and neat appearance of the 
growing nest. The united cobwebs of tiie spiders that 
lurk in hedges and banks are also brought into requisition 
ibr this sewing work; bits of cotton and thread firom the 
neighbouriu:_r dwellings, and many other substances : and 
thus the house is made. But it is nut quite ready yet; 
it must be strengthened on the outside by intertwining 
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long strings of moss around the contiguous branches, and 
binding tbem with felted wool, thus weaving the bush itself 
into the common Btruoture; It is because of this con- 
nexion that it is next to Impossible to take a nest without 
so damaging it sis nearly to destroy all its beauty ; it can- 
not be removed without being almost torn to pieces. Then 
it most be ad >rned with little bits of gray and yellow and 
green lichens, stuck on the outside and bound down with 
cobweb, which doubtless greatly improve the beauty of 
their house in the eyes of the tasteful owners — Mr and 
Mrs Chaffy. 

Well, then, the exterior is finished : — now it must be 

lined. Moss ami wuul are soft rujI warm, but something 
fiofter and warmer must ))e procured before it is a tit 
ciadle for five naked tender birdlings. Besides, it must be 
made smoother than it is. Now the birds go a-searohing 
along the lanes and over the commons lor stray hairs, es- 
pecially those of cows and of rabbits and hares ^ these they 
introdnoey and^ coihng them round the cavity, render it 
beautifully smooth and globular. The soft small body- 
feathers of other birds are then sought, particularly those 
of the ducks iu the farm-yard, and interwoven with the 
hair; and the structure, now complete^ is looked on with 
complacency by the industrious pair. The Chaffinch^ 
however, does not make so much use of feathers for lining 
as some other of our small birds. 

The (Goldfinch, as we have said above, makes a more 
compact structure than this, as it is careful not to leave a 
single projecting sprig of musa or hiameut of down, bind- 
ing down the whole into a smoothly felted suriace. It is 
fond of moss and wool, but does not mudi use hair or 
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feathers for a liniDg, prefernug tba down of catkins, of the 
coltsfoot, ootton-graaa, and other downj plants of the 
season. It has been, however, obeerved, that burds will 

commonly take the materials for building which they can 
most easily procure, within oertain limits of resemblauce 
of course, and always having regard to theur aoitability, 
and to the general plan and style of the bnilding. On 
the 10th of May, 1792," says Bolton, I observed a |)air 
of Goldfinches beginuing to make their nest in my garden; 
they had formed the groundwork with moss, grass, te., aa 
usual, but on my scattering small paroels of wool in dif- 
ferent parts of the garden, they in a great ineubure left off 
the use of their own stuff, and employed the wool. After- 
wards I gave them cotton, on which they rejected the wool^ 
and proceeded with the cotton ; the third day I supplied 
them with fine down, on which they forsook both the 
other, and finished their work with this last article. The 
nest, when completed, was somewhat larger than is usually 
made by this bird, but retained the pretty roundness of 
figure and neatness of workmanship which is proper to the 
Goldfinch." * 

But we, in this country, have no nest that can compare 

for neatness with the tiny structures built by the Hum- 
ming-birdtj of the Western henuaphere. That of the Rmall- 
est of birds, the Vervain Humming-bird {Melliwgahumilia) 
of Jamaica, we have often had an opportunity of seeing in 
those lovely hes[)eridaii glades. It is usually affixed to 
the upper side of a horizontal twig of bamboo, ju^t over a 
joint, so that the diverging twigs are embraced by its found* 
ation. Fancy a little hemispherical cup, about as big as 

* " Hanuoxiia Burali«," i. Fref. 
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the half of a walnut, made of a bay-coloured duwu, the 
produce of the siik-cotton tree, most compactly inter- 
woven, and mingled with the gloesy down of an AmUqriai. 
Exteniallj it h quite covered with spiden* web% croised 
and rccrossed in every direction, and iijade to adhere by 
some viscous sub^itance, evidently a])plied alter the web 
was placed, probably the saliva of the bird These webs 
are used to confine little bits of pale-green lichen, which 
are stuck about here and tiieio, and impart a lUbtic pretti- 
ness to it. To see a bird sitting in a cup like this is very 
amusing* Small as is the species, it seems impossible that 
it should be able to crumple itself up sufficiently to be con- 
tained in so tiny a cavity, especially when two eggs are 
lodged in the bottom ; but the incubation is managed. 
The head and tail are both excluded, the latter projecting 
erect; the belly and feet alone are contained within the 
circumference, wliicb they completely fill. 

A volume ^ of great iuterci^t has been written^ devoted 
exclusively to the various kinds, forms and materials of 
birds* nests ; and the siibject is &r from exhausted. We, 
as yet, kiiuw comparatively little of the nests which are 
constructed by the hundreds of species of birds hrom 
foreign, especially intertropical^ countries, that crowd the 
shelves of our museums. Yet, among those with which 
intelligent travellers have made us acquainted, are found 
some of the most curious and admirable examples of the 
constructive Acuity. 

Thus the Baya, or Indian Sparrow {Ploceus Pkilippensis), 
described by Sir William Jones and others, is said to make 
a nest *^ of grass, which he weaves like cloth, and shapes 

♦ Reimie'* "Architecfcxuro of Birds." London, 1831. 
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like a i^ottle, buspending it firmly on the branches, but flo 
m to rodk with the wind, and placing it with its entrance 
downward to seoore it from the birds of prey. His nest is 
wsnally suspended over water, and it is popularly believed 
that be lights them with fire-flies^ which he is said to catch 
aliye at night« and oonfine with moist ohj or with cow- 
dang."* 

This novel mode of lamp-lighting is so strange, and 
almost incredible, that it has been doubted by some ; but 
the toatimony of independent observers of Teraottji who 
set themselves to examine the hciA^ confirms the vulgar 
supposition, that ill u mi nation is the object desired. 

The interior of thia pensile nest contains several apart- 
ments, used by the parent birds for different purposes: one 
of them, oonnsting of a little thatched roof over a perch, 
without a bottom, protects the cock bird from the sun or 
raiu, as he eheers the sitting hen with his soug.^ 

In South Africa, a ourious pendent nest is formed hj 
the Tehitree, one of the flycatchers. Le Yaillant thus 
deseribes it, on the authority of his intelligent Hottentot 
hunter^ Klaas: '^lu one of our journeys through a wood 
of mimoeasi in the oountry of the Caffrea^ he discovered 
and brought me this nest, having seen, he said, and particu- 
larly oUiorved, a male and female Tchitrec occupied in con- 
structing it. It is remarkable for its peculiar form, bearing 
a strong resemblance to a small horn, suspended with the 
point downwards, between two branches. Its greatest dia* 
meter was two iuchci and a lialf, and gradually dimiuisliiug 
towards the base. It would be difficult to explain the 
principle upon which such a nest had been built, partiou- 

• Forbes's " Orieutal Memoin," i 119. 
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Jarlj as three-fourths of it appeared to be entirely useless 
and idly made; for the part which was to coataiu the 
eggs, and which was alone indispensable, was not more 
than three inches from the sur&ce. All the rest of this 
edifice, which was a tissue closely and laboriously woven 
of slender threads taken from the bark of certain shrubs^ 
seemed to be totally useless. The interior of the nest was 
not ftimiehed with any sort of soft material, such as down, 
wool, or hair ; but as the female had not laid her eggs when 
Klaas brought it to me, it is probable that the nest was 
not quite finished ; a fact, indeed, proved by the birds being 
still at work at the time." * 

In Jamaica, we have seen an interesting uest made by a 




Nest of Banana-bird. 

Sterling, of brilliant blaek and yellow plumage, and pto- 

* "Ota. d'AfriHue," ilL 1». 
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▼Incially known aa the Banana-bird (Icterus leueopUfyal^ 
It is a deep purse, suspended by two opposite points of its 

mari^fin, between two parallel twi^sofa tree, and composed 
sornetimes of horse hair, sometimes of long vegetuble fibres 
which can scarcely be distinguished from hair. ''The 
hairs or threads are procured one by one, and carried to 
the iielected spot, where they are deposited in a loose heap. 
From this accumulated mass of material, the work is car- 
ried on, and progresses rapidly when once be>;un. When 
a few threads are iaid and interlaced for the base, the work 
becomes ]>erceptible and interesting Both birds work 
together : one, taking a thread and weaving-in one eud, 
holds down the loose part with his beak> while his mate 
takes the ends of others projecting, and lays them tightly 
down over it^ interweaving them with others. Other 
threads are crossed in the same manner, in every direction, 
until a slight but very compact purse is made, resembling 
a loose cloth. As it hangs, the texture is so thin thai a 
person below can discern the eggs or young within.'* * 

An old lady in America, to whom Wilson was shewing 
a similar nest to this, asked him, half in jest, half in earnest, 
a lit ilid nut think it possible that birds might be taught 
to darn stockings. There are some nests in the British 
Museum, which half incline ns to think that the owners 
might learn to hem handkerchiefs. They are those of the 
Tailor-bird of India [Orthotoinus longicauda), a beautifully 
plumaged member of the family of tiie Warblers. "It 
first selects a plant with large leaves, and then gathers 
cotton from the shrub, spins it to a thread by means of its 
long bill and slender feet, and then, as with a needle, sews 

* '* Birds of J«nuiio^''SS8. 
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titf Imm9 wcUfy iogether to conceal its nest . . • Often,** 

says the describer, "have I watched the progress of an 
industrious pair of Tailor-birds ia my garden, from their 
first choice of a plant, until the completion of the nest and 
the enlargement of the young." * Other authorities affirm 

that it ** picks up a dead leaf and sews it to tlie side of a living 

Probably^ as with our native birds^ some diversity exists 
in the materials and in the woricmauship of dIffereDt indi- 

viduals of the same species. Mr E. L. Layard, in his 
Notes on the Ornithology of Ceyloa," where he describe* 
this little bird as *'ev6ry where common/' says : — It builds 
in broad-leaved shrubs. The nest is generally composed of 
cottony fibres mingled with horse-hair, and euclo.sed be- 
tween two leaves, whose edges are sewn together with co^- 
web. I once saw a nest built among the narrow leaves of 
the oleander {Nerinm odorum). It was constructed entirely 
of cocoa-nut ^bres, aud at least a dozen leaves were drawn 
into the shape of a dome, and securely stitched together, 
a small entrance being left at cue side." t 

One of our native birds, the Long-tailed Tit (Parus 
caudaliis), familiarly known by the homely names of "Poke* 
pudding/' Long Tom/' ifea, makes a nest which has been 
much admired for the ingenuity of its construction, com- 
bining security, wdrmtb, conipactncss, aiui beauty. It is 
a hollow ball of moss and wool, profusely lined with soft 
feathers^ and having only a small hole for entrance; not 
nnfrequently the structure is prolonged into the shape of 
ii buttle, the entrance being through the neck. But the 
bottle-nests of the Pensile Grosbeak of Africa (^Loadapmr 

•Iteboirs'* Oriental ]tonolnb''LM. f "AmuOsN. H.,*' Oct 186a 
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silis) far exceed ours in ingenious adaptation for security 
and defence. Pringle describes thcra as suspended, twenty 
or more from a mogle tree, attached to the tips of thoee 
twl ji;9 that hang over a precipice. The body of the nest is 
R|>hoiical. and the eutrauco, wiiich is always irom below, is 
through a cylindrical gallery of twelve or fiftoeu inches in 
length, which projects from the body, exactly like the neck 
of a chemist's retort The whole fletbrio is most ingenionely 
and elegantly woven of a species of very tough grass. The 
object of the precaution displayed in the construction, and 
in the position chosen, is evidently the protection of the 
e^%6 and young from tho baboons and monkeys that would 
otherwise devour theni.^ 

We must reluctantly dose our enumeration of singular 
nests, with one, whose chief curiosity is the exhibition of 
that social instiuct, wliiclj, as in the bees, wasps, and ants, 
among Insects, prompts each individual to work on a com- 
mon plan for the general good. The Pensile Grosbeaks, 
just described, associate in their domestic economy, but 
there is no union of labour. Another bird of the same 
family, and of the same country — the Sociable Grosbeak 
{Loxia soda) of South Africa — ^builds in concert a huge 
irregular sloping roof of thatch around the stem of a tall 
tree, beneath the eaves of which each pair of birds builds 
its oym nest. So numerous are they, however, that the 
nests are in contact with each other, and appear to form 
but one structure, distinguished only by the little aperture 
of each. Le Vaillant describes one roof which he examined, 
which contained beneath its eaves three hundred and 
twenty inhabited cells. 
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We have devoted this article to nests; bot there aro 

some examples of architectural skill among birds, which 
require a paissing notice, though they are constructed for 
a Tery difiercnt purpose. We allude to the playing galle- 
ries of the Bower-birds of Australia^ specimens of which 
may l)e seen in the Britii^ Museum and in the Zoological 
Gardens at the liegent's Park. The Sjiottcd Bower-bird 
(Chkmydera maculata)^ for instanoe, ooliects twigs and 
sticks, and builds them so as to form a long tunnel or 
gallery, cylindrical interiorly, where it is lined witli long 
grass, Tiic birds then bring together large quantities of - 
stones, shellsi and fragments oi bone, with which the floor 
is paved; this paTement, which expands beyond ti e open* 
ing at Lucli cud, isorves to strengthen the structure and 
keep it steady. Besides this, they carefully search iur tlie 
gaily- coloured feathers of parrots and other birds, which 
they interweave into the sides of their bower, and also 
arrange the whitest stones and shells in the most conspi- 
cuous placts, with i\ keen eye to ornament. The gallery 
being complete, the birds use it for play, chasing each 
other through it ; and that not only by pairs, but nume* 
rous individuals associating to use (and, therefore, prt baUy 
to build) the same gallery. One of these bowers, now in 
the British Museum^ was, when found, four foet long and 
eighteen indies high* 
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Mammaua {QtuubiipedB). 

Bt universal consent, those animals which we generally 
call Quadrupeds are placed ia the highest rank of organic 
life. Perhaps it would be soaroely true to say that a 
Ouiuta-pig or an Ant-eater is superior in energy and de- 
velopment to a Falcon, superior in those characters which 
determine relative rank in being; bat this only shews^ 
what we have had repeated occasion to state — that the 
ranjj^e of animal existences cannot be included in a linear 
scries. The Ant-eat^r and the Guinea-pig are memliers 
of a great group of oreatures, which are manifestly asso- 
ciated together by a closer bond than that which allies 
them, or any one of theiu, to Mthcr creaturet^ ; and this 
great group possesses, as a whole and characteristically, 
though in degrees differing inter the various senses, 
powers, and fooulties, both bodily and mental, that belong 
to an annual in a higher state of development, than any 
other equivalent group. 

The term Quadruped" is applicable to this Class, not 
in scientific strictness, but only in popular freedom of 
speech. One wliole Order — that of the Whales and Dol- 
phins— is entirely destitute of the hinder pair of limbs, 
and the external form of their body is fish-like^ as are also 
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their habits of life and the medium in which they reside; 

yet these animals have far greater f>'>d more important 
affinities with Quadrupeds than ^iih Fishes, and must 
therefore be grouped with the former rather than with the 
latter. 

The term " Mammalia," derived fioiu inui/nua (the fe- 
male breast), suggests a character of great physiological 
Talne and of invariable application^ by which the creatures 
of this class are distinguished from all others. They tuMe 
tlieir young, ^vhich are in all cases brought forth alive [l, e. 
Dot enclosed in eg^^s), and are noiu isiicd fur a time with 
milk, a fluid secreted in the body of tlie female parent. 

As, with the trivial exception of the Bats, which flutter 
in the air, the sphere of this Class is the .solid tarth or the 
dense water ; the provisions for that energetic respiration 
and for that high temperature of the blood, which are 
necessary for Birds, are wanting here. In other respects, 
however, the respiratory and circulating systems do not 
essentially ditfer in the two Classes. 

The jaws are, almost invariably, famished with teeth^ 
which play an important part in the economy of the 
auiDial, being intimately associated with its sustenance. 
They are solid pieces of bone covered with a much harder 
snbstanoe called enamel, which grow ont of sockets in eadi 
jaw. They are placed iu single series, and vary much in 
form, according to the nature of the food which sustains 
the animal, as veil as according to their position in the 
mouth. In Man, there are in each half of each jaw two 
front teeth with a chisel-like edge, called Incisors, or cut- 
ting teeth; one more pointed, called the Canme, or Dog- 
toothy or sometimes Eye-tooth ; two somewhat flattened at 
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the top with nogle fangs, called Fake Molara; and three 

behind all with compound fangs, and broad, somewhat 
hollow feurfaces, ciilled True Molars or griuders. lu thoee 
raeee which feed exduidveljr on fLe&hj the molar teeth par- 
take of a outting charaoter^ while Id thoae that subaist on 
grain and herba«: % the molar or grinding structure pre- 
vaik throughout the whole. SometimoH the incisors are 
oorionsly developed: in the Squirrel, Bat, and similar 
animals (Rodbnt«a), they project forwards in a curve, 
meeting at an angle, and are continually growing; in the 
Elephant, they t»tand out in the form of huge curved 
tusks ; and in the Narwhal^ one is commouly undeveloped, 
while the other gr iws into a long spirally-twisted straight 
tusk, tike a horn, in tVunt uf its head. The Wlialc has no 
teeth, but a series of horny plates^ parallel to eacii other, 
depends from the upper jaw, and constitutes the valuable 
substance called whaleboue. In the Ant-eaters, and some 
others of the Kdkmata, there are no teetli at all, while 
the Armadillo has ninety-sij, and some of the Dolphins 
have a hundred and fiky. 

Considerable variation, suggesting diTersity in function 
ant] iiabit, is also found in the forms assumed by the ex- 
tremities. The CVu nivorous tribes, the iiodents, and some 
others, are furnished with paws^ divided into toes, which 
are terminated by claws ; and thus their feet are not only 
supports iu walking, but are endowed with a grasping, tear- 
ing, or scraping power. Ou the other hand, the feet of the 
Thick-skinned and Ruminant tribes are encased in solid 
hoofe of horn, which may be wngle, as in the Horse; 
double, as in the Sheep ; three, as in the Rhinoceros; four, 
as in the Hog; or fiTe, as in the Elephant A hoofiad 
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foot can never be anjthiug else than an instrument of looo- 
motioD. In the Apes and Moukeja^ the- feet become 
ktmdi; all of them haying a thumb set on a different line 

from the other tues, and hu^ccpiiblo of being opposed to 
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tbcm, whereby the prehensile power is immensely increased, 
and the capabilities ol the organ are greatly vaiit-d. 

In all these casesy all of the extremiUea are of the same 
form, but there are some in which the fore and hind feet 
difter from each other. Thus, in the l^ats, while the hind 
feet have five short clawed toes, the fore ones have the fii'st 
four fingers immensely lengthened, like the ribs of an um* 
brella, across which a delicate membrane is stretched, and 
thus the fure linil)s become organs uf llight. And in Man, 
who, by his organic nature, comts into this Class, the feet 
are merely fitted for walking, while the anterior eztremi- 
tiee^ forming liands incomparably more delicate and more 
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Tersatile than those of the Apes, are eapahle of ezeenting 

by their skill or power the woudei fully vano us require- 
ments of his reason. Finally, the anterior members of 
the Whales, whioh^ as has been already obserTed, are all 
that they possess, are mcro swimniinj^ fins, the bones of 
the toes being imbedded in a diinbo and leathery skin, which 
reveals no trace of their individoal form or division. 

The body in the Mammaua is covered more or less 
densely with hm'rs, which, if less elaborate and complex 
thau the feathers of Birds, are biili interesting in their 
stracture. A hair is a long pointed cylinder of homy sub- 
stance, formed within a minute cavity on the surface of 
the budy, and growing by continual additions to its base. 
The cavity is lined by a reflection of the common skin, and 
contains a vascular pulp well supplied with nerves and 
blood-vessels. From the surface of this pulp the homy 
substance of the hair is secreted, which, perpLtuallj^ in- 
creasing from below, pusiiies upward the portion already 
formed, and thus increases in length. 

*^ Yarionsaie the appearances," observes Profaesor JoneSy 
and widely diirerLiit the uses, to whicii epidermic appen- 
dages, in every way analogous to hair, both as relates to 
their composition and mode of growth, may be converted : 
the wool of the Sheep, the fur of the Babbit, the spines of 
the Hedgehog, the quills of the Porcupine, the scaly cover- 
ing of the Manis, and even tlic armour that defends the 
back of the Armadillo, are all of them but modifications of 
the same structures, adapted to altered conditions, under 
which the creatures live. Even the horn npuu the snout 
of the Rhinoceros is but an agglomeration of hairy fila- 
ments formed upon a broad and compound pulp. The 
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aftUB and daws that arm the fiogere and toeii^ the oomeoiu 
sheath that invests the horns of the Ox and Antelope- 
nay, the hoofs of hurbivorons quadru|)Ce]s, are all o])idermic 
secratioQs from the vascular outis, or, in other words, are 
hairs altered in their form and extent^ according to the ezi* 
gencies of the case."* 

Many of the hoofed Quadrupeds are armed with honia, 
whioh differ greatly in structure irom those of the Rhioo- 
ceres and the Ox. Those of the Deer fkmiiy, whether pal- 
mated like those of the Elk, branched like those of the 
Stag, or simple like those of the American Roes, are annual 
growths of boue, which are shcJ and renewed periodically. 
In an old well-antlered Hart, a Stag of ten,** such as our 
old poets delif^ht to describe, the process of renewal is one 
of amazingly rapid energy. In the spring the bouy knobs 
on the skull, covered with skin, begin to swell, tides of 
blood rush to the head, and great heat and tenderness cha- 
racter i-sc the proniiuences. The arteries depusit hone with 
great mpidity, and the buddiug-horns grow daily, still 
covered by a vascular skin, which is, indeed, a tissue of 
blood-veesels. The skin is covered with a dense short 
hair, which is technically called " the velvet." 

At length the horus, with their branches and antlers^ 
are fully formed, and are still covered with this velvety 
skin, which is highly sensitive. The arteries now begin to 
deposit a rough ring of bone around the base, which 
grooves, through which the great arteries pass. Gradually 
these grooves are filled up with bony matter, and the 
arteries, compressed by the constantly added matter, 
tmnsmit ie&s and less blood to the ''velvet," until at 

• «a«L OutUiM of Anim. King.," 668. 
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bngth the latter reoeiyes no more. It uow dies for look 
of Bustenanoe : ahrivels, drieSy and peels off in shreds, or 

is rubbed oft by the animal against the trees and palings. 
The horns are now no longer senidtive, but «an be used as 
effective weapons of offence. After a time, howerer, the 
thick ring of bone begins to be absorbed, particle by 
particle, and the absorynivo j)roccss goes on until ;i com- 
plete 8e|jaration of the horn is ejected, which then falls off 
by its om weight from the basal prominence. The 
latter is presently coTcred with skin, and awaits the 
return of spring to bud anew. 



The geographical distribution of animals is a subject of 
great interest to the naturalist ; that is, the manner iu 

which we lind particular species either spread over con- 
siderable portions of the world, couAned to ^luall tracts of 
country, or appearing in remote but isolated regions. No 
country affords more interesting phenomena connected with 
this subject than the continent of Australia with its cir- 
oumjaoent islands. Excluding the Seals and Whales of its 
coasts, the Mammalia known to inhabit this great region— 
as large as Europe — amount to about a hundred and twenty 
species, the whole of which are absolutely confined to it. 
Of these about a hundred are marked by some remarkable 
peculiarities of structure, which have induced zoologists to 
separate them from all other Mammalia, forming them 
into a Sub- class by themselves, under the name of Mar- 
SUPIALIA. In order to appreciate the importance of these 
facts, we must look at the part which this Sub-class plays 
in liie zoology of other parts of the world. The total 
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ttUiber of torreitrttl Mammalia known may amcmnt to 

about 1700 species, of which 137 are Marsupialia. The 
iskCU will 1)0 better iseeu it plaoed in juxtaposition^ thus 

TlMAnttnUiiinclaiiooiitaiiM ... 120 tarreitr. MamiMlta. 

>. 100 Marsupial la. 

The whole world besides conUina ... 1580 terrestr. MammalUk 

87 Mamipialia 

Thus we find the Marsupial Mammalia almost confined 
to Australia^ and Aiutralia almost confined to them. 
The most obvious peculiarities which distinguish these 

aniiiiuls, and which have conferred upon them their 
scientific desiguatiou, are the immature condition of the 
young at the time of birth, and its reception into a pooch 
(marsyphm) or fold of the skin on the abdomen of the 
female, in which it is protected from exposure to the air 
and injury ; while suspended from the teat, to which it 
is vefy early attached, it gradually assumes the form of its 
adult condition, and acquires the powers necessary for its 
independent existence. For some time, however, after it 
is able to procure its own living, and to run and pkiy 
by the side of its mother, the young Marsupial instino- 
tiyely flees to the maternal poach for protection on the 
approach of danger. 

But besides these more obTious pecoliiuities, there are 
others scarcely lees important, which are recognised by the 
comparative anatomist. Diversities in the reproductive 
OTgaus, in the arterial system, and iu the structure of the 
brain ; the open condition of the skull, the bones of which 
remain permanently separate ; the tendency to a multipli* 
cation of the teeth ; the presence of marsupial bones in the 
ekeletou, even wliere the marmpium itself is not developed ; 
and the absence of a true voice, — aU manifest a departort 
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from the hi^ developmeDt of the pkioental MAnuLiAi 

and an approach to that of the oviparous Yebtebrata in 

general, and to that of the Reptilia in particular. 

This affinity with Kei*iiles is most marked in two yery 
singular little animals, the Echidna and the Ormthorhynchm. 
They are the lowest forms of Mammalia, displaying some 
points of similarity to Birdie, but more to the Lizards, 
especially in the structure of the sternum or breast bone^i 
of the shoulder, and of the limbs generally. The latter ia 
particular, known as the Duck-bill, caused no little 
astonishment and even suspicion, among zoologists, when 
the first specimens were sent from New Holland to 
Europe. Here was a four-legged animal, covered with 
hair, hut liaving the feet webbed like a water-fowl, and 
furnished with a beak closely resembling that of a duck ! 
For a long time it was believed that the reproduction of 
tiiis most anomalous creature w<)8 by means of eggs ; but 
it in now ascertiiincd to produce living young, which are 
suckled like those of other quadrupeds. Mr G. Ben net 
has described, in a very interesting MemcHr,* the habite 
of life of these curious creatures. 

Few as are tliu uiemV)ers composing this Sub-class, they 
include what we may consider .is the [>arallels or represen- 
tatives of most of the Orders of the typical Mammalia. 
Thus the Opossums, in their oppodble thnmbs, seem to re- 
present the Monkeys, the little Mjirmccohius the Shrews, 
and the Kangaroos the Ruminants; while more strongly 
drawn analogies exist between the Dastfuri (the "Zebn^ 
wolf," '* Native-devil,'* <kc., of the Australian colonist) and 
the Carnivora, between the PhalangkUB and Alour^ and 

• '•Tkaas. of 2boL Soo.^** vol. L |k tsa 
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the RoDEXTiA, and between the Duck-bill aud Spinj 
Ant-cater^ aud the Edentata. 

The largest and meet attraotiTe, as well as moat valuable 
axiimaUi of this Clan, arc the Kangaroos {Maeropus), Eveiy 
child is familiar with its eleprant taper figure, its gentle 
deer-like face, its short fore-feet dangling at its breast as it 
ataoda erect on its long and powerful hind limbe and its 
immense tail. There are few. moreoyer, who have not read 
of its 8in<4ular lUDtic of prcgrt'S-^ioi), by vast leaps, through 
the Australian gcrubs. Its ilesh is excellent veui&OD, and 
the European settlers hunt it with hound and horse. Mr 
Gregsoti describes in a graphic manner a iine run of 
eighteen miles, performed by an old booinevy as the Great 
Kangaroo is called, andadds the following more general notes 
of its habits, with whidi we dismiss the Mabsufialta:— 

** We did not measure the distance of the hop of the 
Kangaroo ; but on another occasion, m which the boomer 
had taken along the beach, and left the prints in the sand, 
the length of each jump was fonnd to be fifteen feet, and 
as regular as if they had been stepped by a sergeant. 
When a boomer is pressed, he very apt to take to the 
water, and then it requires several good dogs to kill him ; 
for he stands waiting for them, and as they swim up to the 

attack, lu" takes hold of them with hi^ fuic-fLH-t, aud holds 
them under water. The buck is very bold, and will gene- 
rally make a stout resistance; for if he cannot get to the 
water, he will place his back against a tree so that he can- 
not be attacked from behind, and then the best dog will 
find him a formidable antagonist. The doe, on the con- 
trary, is a very timid creature, and I have even seen one 
die of fear."* 

• OcMild** "Mmdid. of Awlr.'' 
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CojUinuedm 

A TiAB or two ago, the gmt lion" in the Zoological 
Gardens, which all London waa running to Bee, was an 

uncoutli. lanky, low- limbed creature, with extraordinary 
longitude of snout, and as conspicuous husliincss of tail. 
An ample apartment, duly indexed and labelled, as became 
the rarity of the tenant, was assigned to it, so that it could 
not only be well seen, but thoroughly examined. Its 
Colours, sober brown and silvery gray, and its tine collar 
of bladL Telfot edged with white, redeemed its odd figure 
from the character of Tulgarity ; but the manner in which 
it walked was Homethinij: quite oripfinal. 'Its fore-legs were 
short, but very stout and muscular, and terminated in 
enormous claws, whi^ were habitually bent in under the 
ftct, so that the animal rested on their outer surfaces, 
pretty much in the same fashion (if we may use a homely 
simile familiar to Liondouers) as your maid-of-all-work 
supports herself on her left knuckles when she cleans the 
door*steps. 

This was the Great Ant-bear (Mi/rmecoj)hf/;/a jubata), 
from South America^ a harmless creature^ notwithstanding 
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Hi nuiflenkr strength. It leedt on anti^ and on lermv^, 

or wliitc ants, as they are called, whose great houses of 
cemented earthy that are ao common in tropical forests, are 
torn to pieces hj these great claws, that the swarming in- 
sects maj be exposed and deyonred. And this last opera- 
tion is not less siugular than other parts of the economy 
of this creature. Its mouthy long and tubular, is entirdy 
destitute of teeth, but contains a tongoe of great length, 
ordhiarily folded on itself, and capable of rapid protrusion 
to a long distance. When the termites crowd to the 
broken surfaoe of their nest, as is their custom, the shrewd 
Ant-bear darts into the midst of them his long tongoe 
covered with a glutinous secretion^ and as swiftly draws it 
back into Im mouth, densely covered with the adhering 
insects. 

This curious animal ia a fidr repreaentatiye of a group 

which includes the lowest forms of the true or placental 
Mammalia — the Class Edentata. As Australia is the 
great centre of the Mabsupialia, so South America is the 
home of the Edentata, of which the Sloths and the Arma* 
dillos are, after the example just described, the most impor- 
tant living members. But recent discoveries have exhumed 
from the soil of the same continent other and &r more 
gigantic representatives of the Class, the Megatherinma 
and Myloduiife. fho vast bulk of whose bones indicates that 
their strength must have been as irresistible as their forms 
were coloBsal. Professor Owen, who bniit np» bone by 
bonO) that noble skeleton of an extinct gigantic Sloth," 
that stands — a monument of his skill and knowledge — in 
the Museum of the Royal College of Surgeons, has given 
some interesting deduotiona respecting its mode of lift. 
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He concludes that the Aft/lodon — a leaf-eater, like its 
modera ouasios the Sloths of Brasil — having partly exposed 
the roots of a living tree, by roeftm of its powerful front 
olaws adapted for digging, was aceustomed to rear itself 
up an the bro;id trij)od formed by its own immense hind- 
feet and its btroug tail, and embracing the trunk of the tree 
with its fore-feety pat forth all its mighty strength in striv- 
ing to overthrow it " The tree being thus partly uticbr- 
mined, and firnily grappled witli the muRclcs of the body, 
the pelvis, and the hind limbs, animated by the nervous 
influence of the nnasually latge spinal cord, would combiiie 
their forces with those of the anterior membeni in the 
elTurta at prostration. And now let us picture to ourselves 
the massive firame of the MegcUheriun^ convulsed with the 
mighty wrestling, every vibrating fibre re^usting upon its 
bony attachment with a force which the strong and sharp 
crests and apophyses loudly bespeak ; extraordinary must 
have been the strength and proportions of that tree, which, 
rocked to and fro, to right and left, in such an embimoe, 
could long withstaud tiio efforts of its ponderous as* 
sadant." 

The populous Class of mostly small quadrupeds, known 
as KoDBNTiA, or Gnawers — of which the Rabbit and the Bat 

are familiar exam[)les — rise but little, in the .scale uf ov^- 
nizatioD, above the Kdkntata. They display but little 
intelligence, have few means of defence^ are timid and 
Ibeble, and as they are the prey of many enemies, they are 
preserved froii) ( xterminatiuu only by their amazini^^ ferti- 
lity. Their peculiar dentition is, moreover, intermediate 
between the toothless condition of the Ant-bears and that of 
the well-armed jaws of the higher quadrupeds; fiir tfaaj tie 
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altogether dtstitute of eanma, aod their inci9or$^ which $n 
separated hj a great blank space from the molars, are 

furnished with enamel only 
on one side. They project 
from the front of each jaw in 
a oorve; and, as they hare 
no roots, bat spring from a 
pulpy germ deeply embedded 
io their sockets, they are skuUofaodaut. 
eontinnally growing. These peculiarities have a direct 
relation to the habits of the animals; for they live 
upon food, usually bard and solid, whioh they gnaw 
away atom by atom, with the tips ci these projecting 
teeth. For this work it is needful that the tips of the 
teeth, which ii.eet and play upon each other, should have 
a sharp cliisLl-like edge, and this result follows from the 
jnrovision above mentioned, that the hard enamel is con- 
fined to the front side of the tooth ; the bony portion of 
the tip, being soft, wears away more rapidly than the 
enamel of the front, which thus always presents a sharp 
catting edge. The constant growth, too, just balances the 
ordinary wear of the teeth iu eating, so that they are main- 
tained in constant opposibihty to each other. The perfec- 
tion of this balance becomes manifest, when, by accident^ 
one of the incisor teeth is lost ; for, in this case, the oppo* 
site tooth, having no wear, grows out to a monstrous length, 
maintaining its original curve throughout, and becomes a 
tusk, which in time presents a bar to the reception of food, 
and death by starvation ensues. 

Strange as it may be thought, there is an affinity by no 
means obscure, between these minute animals and the 
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greatest of quadrupeds — between the Mouse and the Ele- 
phant Not to iipcak of the similarity in form of many of 
their bones, and their jaws formed of parallel lamina^ the 
latter is, like the former, destitute of canines, while its 
incisors assume a curved direoUuii, and pi\.»jt'ct from the 
moutli as great tu^iks. The molars of the Elephant, like 
those of the Guinea-pig, are oomposed of a number of yer- 
tioal transverse laminss of bone, each oovered with enamel, 
cemented to^^ether by a third suhsU\nce closely hitnilar to 
ivory. This last substance, being mucli softer than the 
enameli wean away faster by the mastioation of the food, 
so that the enamel remains oonsiderably higher, and, in 
tlii^ m inner, the surlace of each grinder acquires a ribbed 
appearauce, as it origiaaily ibruied with ridges. From 
very aeourate observations which have been mnde on the 
Asiatic Elephant, it appears that the first set of grinders, 
or imlk-teeth, begin to cut the jaw eiLdit or ten days after 
birth, and the grinders of the upper jaw appear before 
those of the lower one. These milk-grinders are not shed, 
bat are gradually worn away daring the time the seoond 
set are comiug forward, and, as soon as the budy of the 
grinder is nearly worn away, the fangs begiu to be ab- 
sorbed* From the end of the seoond to the beginning of 
the sixth year, the third set come gradually forward as the 
jaw lengthens, nut only to hll up this additional space, but 
also to supply the place of the seoond set, which are during 
the same period gradually worn away, and have their 
fengs absorbed. From the beginning of the sixth to tlie 
end of tiie ninth year, the fourth set of grinders come for- 
ward| to supply the gradual waste of the third set^ In 
this mannery to the end of life, the Elephant obtains a set 
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of new teeth, as the old ones become unfit for the masti- 
cation ol its food."* 

In the BuKiNAHTiA generallj the deotitiou it BtOl id- 
oomplete ; the incisors are abeent from the upper jaw, the 

gums forming there a callous })ad to receive the action of 
the lower teeth. Canines are foinid only in a few families. 

It is not until we reach the Unguiculate or Clawed 
quadrupeds that we see the full complement of teeth. 
Among the Carnivoiia, tor example, both the upper and 
under jaws are armed with molars^ canines, and incisors; 
the molars terminate in triangular cutting lobes^ the 
canines are stout, conical, and pointed; and the incisors 
numerous, but small, flattened, and chisel shaped. And 
this seems to be the most perfect form of dentition in the 
Animal Kingdom, that which belongs to a type of organi* 
zation in which the characteriBtic aitiihuttb of au miimal 
are u\ost fully developed. 

Let US) then, examine one of the Cat tribe {Feiida) a 
little more in detail. How admirably eyery part of the 
structui c js adapted to one end — the capture aud destruc- 
tion of living active prey — and how thoroughly ail the 
organs, and all the parts of the body, are ancillary to each 
other ! The feet — the front pair in particular — are armed 
with five strong, hulked, compressed, sharp talons. These 
are the weapons principally relied ou for dealing the death- 
blow ; it is needful, therefore^ that they be kept always 
dean, pointed, and in order. A beautiful mechanism 
secures this. Every child knows, who has handled the 
Tel vet paw of a Cat, that, ai its ordinary condition, the 
talons are quite concealed, but that in excitement they 

♦ Corso, ju Jdrcvvster's " iiKgrdop.** 



Digitized by Gov.^v..^ 



343 



UF% IN ITS uianAft roans. 



ttre lorablj tkrown forward Tlie iasl joint of oaob too, 
the tip of which is enoaaed by the olaw, is, in reet, drawa 

back, either upon, or at the side of, the precedini^ joint, 
by the foree of two elastic ligaments. From this position 
it ia in an instant extended, by the oontraotion of a mniole 
beneath the toe, the tendon of whidi passes under the head 
of the last joint, as under a pulley, and. is attached to the 
base oi the ciaws. When the contraction ceases, the claw 
again springs back to its place, and lies concealed in a 
deep fold of the skin. 

The ordinary mode in wiiich a feline animal, from the 
Lion down to tiie House-cat, disables its victim, is by a 
indden powerfol blow with the fore-paw. To make thia 
ttroke eflRM^tiTe, it ia necessary that the arm should be 
moved hy vigorous muscles. Perliaps some of our readers 
may have felt, to their cost, how stinging a blow can be 
inflicted by the paw of an angry Cat It has been truly 
observed, that, in the limbs of the Fefidtf, we behold the 
finest display of muscular development which can be con- 
ceived. The dissected arm of a Lion or Tiger ia a aufcjject 
worthy the study of an artlrt. The muacles are dense, 
well-knit, short, but peculiarly thick and firm, and they 
are arranged for flexure or extension, for turning the face 
id the paw upward or downward, for the forward, lateral, 
or downward stroke, exactly as they are in man. llie 
Tig'er has been known to fracture the skull of a mau with 
one stroke of its paw. 

The Oats do not in general puiaue their prey by the 
exercise of speed, but either creep up stealthily towards it 
until the V arrive nt;ir cnua^h to make the iatal bound, or 

lie in wait for its approach. Then, when the keen ey€^ 
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well practised to judge of tiistanoe, esteems the requisite 
proximity attained, one vigorous bound brings tbe actiYe 
miirderer fall on its ▼tetim with jnrodigioui foroa; the paW| 
with distended claws, mfltcting a violent blow at the 
moment of descent. For these movements there are pecu- 
liar provisions. The litbe and flexible spine, aeeocapauied 
by the power of the muscles, enables the CSat to throw 
itself forward with these sudden energetic bounds; while 
the same properiicf , combined with the shortness, freedom, 
and flexibility of its limbs, allow it to crouch dose, to creep 
along with tbe belly on the ground, aa every one has seen 

the domestic Cat do, when couteuipluting a mouse, or any 
other object which awakens her energy. The noiseless 
tread, also, so essential to the animars purpose in stealing 
nnperoeived on its victim, is provided for, partly by the 
retraction of the claws already noticed, partly by the soft 
fur ia which the feet arc imbedded, but principally by the 
spongy pads which are seen beneath the toes. These pads 
have another use, even more important still ; for they serve 
by their elasticity to lessen the shock, which otherwise 
would ensue to the nervous system, in descending from 
their vigorous bounds. 

The prey being thus slain, or at least disabled, other 
ordinances of supreme Wisdom become apparent in pro- 
viding for its appropriation. The teeth, already alluded 
to, come mto requisition. A grinding action is not 
required ; the flesh has merely to be divided into portions 
sufficiently small to be swallowed, and hence the teeth ai^e 
all cutters. Look at what, from their normal action in 
other animals, we call the molars; their summits form 
laucet-like cuges, clothed with the hardebt euaiuel, and the 
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lower ones shut close within the upper. Henee the Mlioa 
of thete teeth is exactly that of the blades of a pair of 
mmon, aad the fleeh and Mnewi are divided with the 
greeleet eeee end predmon. 

The sharp and prominent bony ridges of the ekall, the 
auei^gth ft n^ form of the j^gomatic arches^ and the size of 

the temporal yoMOy ia- 
dioate the immenae 
extent and volome of 
the muscles that move 
the jawSy the foroe of 
which is increased 1^ 
the simplicity of the 
movement required. 

pinoaoh 




Skau of Tiger. There is no 

to that latml working of the jaws upon each other, 

which we practise when we eat; nothing but a chopping 
or cutting action, the jaws Laving only a hinge movement. 
The muscles of the neck and breast are also particularly 
large and powerful in the Cats^ to enable them to carry 
off or dra^ away their prey. A Lion has been seen to 
bear away a young bullock in his mouth, as a cat would 
carry a rat 

During the process of cutting up and swallowing the 

flesh of the still quivering and jialpitating prey, the warm 
blood flows freely, and this appears to be eminently 
grateful to the palate of the carnivorous tribes. They 
frequently pause in the process to lick the flesh, and thus 
to pruinutc the flow of blood by exposing new blood-vessels. 
To enable them to effect this, there is au exquisite provi- 
sion. £veiy one is aware that the tongue of the common 
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Cat is rough, and that the sensation produced by its licking 
is that of a ra^^p or file. This depends on uunierous and 
doae-aet hornjpajnllm, which project from the aorfiioe, the 
points being all directed backwards. When the lion or 
Tiger, therefore, licks the reeking fle^^h, this structure of 
the tuu^ue rapidly rasps away the surface. It is brought 
into action again when the teeth can detach no more flesh 
from the skeleton, the tongue now raspii^ off every frag- 
ment that adheres the surface of the bones. 

We might pursue this subject into further minutiio of 
detail; but enough has been said to shew the mutual 
relation of every pait of an organized being; and that, in 
all cieaturtis, certain detinite ends having been prescribed, 
all the organs are constructed and arranged^ like the bands^ 
and wheels, and cranks, and joints of an elaborate machine^ 
to attain those ends m the most complete manner, aud with 
the least pos&ible waste of energy. 

We are not writing for Atheists, or we might mj with 
Paley : ''The marks of design are too strung to be gotten 
over. Ditsigu must have had a designer. That designer 
must have been a person ; that person is God " But we 
perceive more than His entity, more than His foresight; 
we perceive His benevolence, His care, His tenderness; and 
these to be so larcro as to extend to all His works. **The 
young lions roar alter their prey and seek their meat from 
God. • « . These wait all upon Thee ; that Thou mayest 
give them their meat in due season. That Thou givest 
them they gather: Thou openest Thine hand, they are 
filled with good. The glory of the Lord shall endure £oa 
ever : the Lord shall n[}oioe in His works.*' * 

• Ci. oiT. 31-31. 
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It has been a question amoug zoologists whether or not 
Man ought to be ooondered as an animal^ and to take bia 
plaoe in the System of Nature with a generic and speoiBc 

name. Some have decided in the ailinnative, as Liiuja;as, 
who places Homo sapiens at the head of his PrimaUs, and 
Ouvier, who creates an order, Bmame$,** for the ezprm 
reeeptton of the human speeiee. Others, as Aristotle, Ray, 
and Swainson, exclude liiin fium their systems, and refuse 
to assign him a zoological place. The grounds of this ex- 
oludon are tersely expressed by the present Archhisfaop of 
Canterbury, in the following words: There is nothing 
philosophical in the comparison of a being possessed of im- 
proveable reason with one that is governed by natural 
instinct, because there is no just affinity between the talents 
which are compared."* 

We iucliue to think, however, that both these hypo- 
theses are true, Man, in regard to his body and soul, is 
an animal, and is to be compared with other animals 
he is the higbetit form in the highest Cla^; wiiile it in in 



• "BMonUorClN«ttoii.''L IS, 
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Mglttd to hit tpiiity tba mond oonaoioiMnaM of responu* 
bility, the principle which constitutes him oapable of wor- 

Bhipping Gud, that he is separated from the brute creation, 
and placed per sc. Ihe contrast between Man and Beast 
18 not a eomtroBt Utwem reomon and uutmct^ commou, and 
almoat umTonal as is this supposition, for it can be readily 
shewn that these two mental nuiLiiius, tlion^li \xi v cliUlr- 
ent, are bj no meaus incompatible j that in point ut iact 
the Dog is endowed with reason aa well as instinct^ and 
that Man performs many actions which are purely in- 
stinctive, aii well as those \vh;ch are prompted by reason. 
We shall presently adduce some examples in proof of the 
former of these propositious. 

What is the nature of Spirit, or How that principle can 
be detined, by the posi>esiiiou of \Uiich Man is raised abuve 
compaDiouship with the Ape and the Dog, is a question 
which we will not attempt to answer. ^' In the image of 
God made He man." The Creator, who spoke all other 
terrestrial existences into being by His almiglity word, 
condescended to breathe into the nostrils" of Man, whom 
He had formed out of dust, ^'the breath (or spirit) of life." 
Thus his spiritual part was a direct emanation from the 
Deitv, who had respect to tiie wondrous plan, devised before 
the fuumiatiou of the world, whereby the creature Mao was 
to be brought into the cloeest union with Himself. Here 
is the true dignity of Man : it not that ho is a reason- 
able being; it is not that he is a moral being; but it is 
that, by an act of stupendous grace, his being has beea 
shared by the everlasting God, who became partaker of his 
iitjdh and blood/ m oider that he might become a pai taker 
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of tbe Divlae ntliire.* <^ Behold wImiI mmmt of lofo the 

Father hath bestowed upon us, that wt; tibuuid be called 
the 60U8 of God l"* 

To soma it may appear ttiange that we ihould oonuder 
the pomt^mion of a mml, at well as a bodj, eomiDOii to the 

Bruie.H w ith MaU) and may possibly startle even some who 
do not fail into the general mistake of oonfounding the soul 
with the Bpirit Yet it is erident that the inferior ereotures 
do niauifest mental attributes. "The phenomena," ob- 
serves Dr Pricliard, of feeling, oi Uesire and averbioUy of 
love and hatred, of fear and revenge, and the perception 
of external relations, manifest in the life of hrutes, imply, 
not only throujjili the aaulu^y which they display to the 
human faculties, but likewise from ail that we can leai'u 
or oonjeotare of their particular nature, the superadded 
principle, distinct from the mere mechanism of material 
bodies. That such a principle must exist in beings 
capable of e^ensation, or of any tiling analogous to humau' 
passions and feelings, will hardly be denied bj those who 
peroeiye the force of arguments which metaphysicallj de* . 
monstrate the immaterial nature of the mind." f 

One of our most eminent physiologists has expressed the 
same opinion. ** When,'' observes Dr Carpenter, ''we con- 
trast the actions of Man and of the higher Yertebrata, with 
those of the lower, we cannot but perceive that we gradu- 
ally lose the indications of Inulli^ence aud Wiil, as the 
sources of the movements of the animal ; whilst we see a 
oorresponding predominance of those which are commonly 
denominated Instinctive, and winch are pertornied (as it 
would appear) in immediate respondence to certain sensar 
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tioii% without any intentional adeLpt&tion of means to ends oa 
tbe part of tbe indiTidaal; although BuchadaptiveneBBdoabt- 
lesB exists in the actions themselves, being a consequence 
of the original constitution of the nervous system of each 
animal performing them. It cannot be doubted by any 
person who has attentively studied the characters ot the 
lower animals, that many of them possfess psychical en- 
dowments, correspoudiug with those which we term the 
Intellectual powers and Moral feelings in Man ; but in 
proportion as these are undeveloped, in that proportion is 
the animal under the dominion of those instinctive im- 
pulses, whicii, 6o far as its own consciousness is coucurnedy 
may be designated as blind and aimless, but which are 
ordained by the Creator for its protection from danger, 
and for the supply of its natural wants. The same may 
be said of the Human iufaut, or of the Idiot, in whom the 
lessoning powers are undeveloped." * 

• "Prlndp. of Oonpw PhytloL** (Bd. 1854X p. «a— We oumot rMn Sram 

quoting thu same wiiter'ft interestiitg muginal note to the nbovo punge 

'* The high^t development of the purely instinctive tendencies, with the least 
interference of intelli<^ence, is to be found in the class of Insects ; anA above 
allin the order Ilyiumoi'tn-a, and io thnt of Neuropteru, wliich is nearly allied 
to it. It is, of course, impossible Lo draw tlie lino between the two sources of 
Miton with oomplete precision : but we observe^ in the habits of Bees and other 
aoeial inseotSk eveiy indieation of the limitation of the power of dkoioe^ and of 
the domination of intitiiictive propensities called into action by sensations. 
Thus^ although Bees display the greatest art in the construction of their liabi- 
tatious, and execute a variety of curioxxs cuntrivances beautifully adupte<i to 
variaHons in their circnmptances, the constancy with which individuals and 
commvuiitios will act alike ui dor the prime conditions, appears to i)reclude tho 
idea of their po-^BesMitig any uiherent power of spontanouusly deporting from 
the line of action to whi<^ they are tied down by the constitution of their nerr- 
ous system. We do not find one individual or one community derer and aik- 
other atttpid ; nor do we ever witnet>s a dissgreement or any appeanmoe of in- 
decision as to the course of neti< ai to be pursued by the S'jveral members of any 
republic Tho actions of all t^-nd to one common end, simp'y lje<!in^e thoy are 
performed in respondence to impulses which all alike share. For a Bee to bo 



Digitized by Cov.^v^i^ 



LIFE, iia UiGULU FuUMiS. 



Instinct has been defiued* as a natural impulse to oei> 
tain actions which animals perform without deliberati<Hiy 
and withoat having any end in view, and without knowing 
whj they do them. It differs from intellect by the uner- 
ring certainty of the means it empiojs, the uuitonuity of 
its reguit% and the perfootioa of its works prior to^ and in* 
dependent o( all inatruetion or ezperlenoe; and lastly, by 
the pursuit of nothinoj beyond what conduces directly 
either to the continuation of the individual or the [aopa- 
gation of the kind. But the arts of rational creatures pro- 
oeed slowly through diversified and oft^peated experi- 
ments, while the means they employ are always varioud, 
and seldom the best and most appropriate.t 

Assuming the oorveotnees of this diagnosis, let us 
amine the source of the actions recorded in the following 

aiiccdotes :— 

The battering-train going to tlie siege of Seringapatam 
had to cross the sandy bed of a river that resembled other 
rivers of the Peninsuht, which leave, during the dry season, 

hia a bUiall sti cam of water running throntjh them, though 
their beds are mostly of considerable breadth, very heavy 
for draughty and abounding in quicksands. It happened 
that an artilleryman, who was seated on the tumbril of 

one of the guu^, by some accident fell off, in such a situa- 

destitute of its peculiar tendency to buiid at certain angles. wonM >h» re- 
ni;ii kuijlc as for a liuinaa Iniiti^'' to bo <lestitntc cf the de-ire in cat wheu Iub 
ii^iittiUi should requii't} food, btiil tlie author would by uo lue^ns inaiiitam tliat 
tlMW an^ vma. naong Beet, no mimiMatloiis of iatolUgaiM; for * oanAil 
■tudjr of tlwir tubita vhowi that they tto profit by exparionoe, in • maiwar 
that ahewi a oertain amount of oduciibility. And thia ftioulty may not impro- 
bably bu conuectod with thu prcscuco of a rudUmaotary cerebrum, whidi la 
capable of being: distirii^uished from the sensorial contrea that ooostituta tkt 
jomcip-il p u-t of their cephalic gauj^iia."— idid* p. 694. 

• iieattie, " Mor. Sei." i. iL § 8. f " Penuy Cyclop." xiL m. 
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tion that in a second or two the hind-wheel must have gone 
ever bim. The Eiephant, which was stationed behind the 
gnn, peroeiTiiig the predicament in which the man was, 
instantly, without any warning from its keeper, lifted up 
the wheel with its trunk, and kept it suispeuded till the 
carriage had passed clear of him/* 

** While an old man was wandoing by the side of one 
of the largest tributaries of the Almand^ he observed a 
Badger moving leisurely aloug the ledge of a rock on the 
opposite bank. In a little time a Fox came up, and, after 
walking for some distance doee in the rear of the poor 
Badp^er, he leaped into the water. Immediately aitorwiirds 
came a pack of hounds at full fipeed in pursuit of the i^'ox, 
who by thia time was fiir enough off floating down the 
stream, but the Inckless Badger was instantly torn to 
pieces by the dogs."t 

A gentleman was engaged in the amusement of cours- 
ing when & Hare, doeely pressed, passed under a gats^ 
whOe the dogs followed, by leaping over it. The delay 
cansed to her pursuers by this nianoeuvie seems to have 
taught a sudden and useful lesson to the persecuted crea- 
ture^ for as soon as the dogs had cleared the gate and over- 
taken her, she doubled and returned under the gate aa 
before, the dogs again following and passing over it. And 
this flirtation continued backwards and forwards until the 
dogs were fairly tired of the amnsement, when the Har^ 
taking advantage of their fatigue, quietly stole away." X 

Of Dogs numberless well authenticated stories are on 
record (and almoet every one can add to the number from 

• *' Twelve Yeara' Military AdTenttire.*" f " ZoQlogiAt^** ^ 

% Loudo&'B Hag. N. H., It. 



Digitized 



362 



LIFfiy IX JTB BlOaEB FuKlU^ 



his own cirole of information or obaermtion), which iudi* 
eate a comparatively high degree of reasoning power. 
Who has not observed the intelligenoe of those Dogs which 

lend the bliu 1 tlirough crowded thoroughfares and danger- 
ous places, always awake, not to their own comfort, but to 
the safety of their unconsoioas masters f Montaigne has 
•sen one of these Dogs along the ramparts of a town leave 
a suiuuth and uniform path and take a worse, iu order to 
lead his master from a too close proximity to the edge. 

M. Fred. Cuvier, in his highly interesting description of 
an Orang, hrouglit to France by M. Decaen, makes the fol- 
lowing statement. After alluding to it:s love for its owner, 
he says : This principle of affection generally induced our 
Orang to seek the society of those persons with whom it 
was acquainted, and to fhun solitude, which was at all 
times displeai&iug to it. Ou one occasion it exhibited for 
this purpose a ▼ery remarkable degree of intelligence. It 
was kept in a small room off a large saloon, usually occu- 
pied by the members of the family, and had frequently 
been observed to mount a chair which stood contiguous, 
for the purpose of unbolting the door and joining the rest 
of the company. At length the chair was removed to a 
distant corner of the room for the expi^e^s purpose of pre- 
venting the intrusiou ; but scarcely had the door been shut 
than it was again opened, and the Orang was seen in the 
act of descending from the identical chair, which he bad 
carried back agiiiu lo its old tsituatiun, to enable him to 
mouut up to the height of the bolt. It is certain that 
the animal had never been taught to act in this manner^ 
nor had he ever seen others do so ; the whole affair was the 
result of his own uatunii ruosuu, and differed in do res^pect 
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ftom what a human being would hare done in like dream- 

stances.** 

And is not this a legitimate deduction! and will it not 
applj to all the examples we have enamerated, and to 
thonnands of othen i The Elephant had never been iaygki 
to lift wheels when they threatened to crush fallen men ; 
nor the Fox to transfer his own pen! to a stray Badger; 
nor the Hare to run to and fro under a gate; nor the 
blind man*8 Dog to give a wide berth to the rampart's 
verge. The actions were not the results of education, of 
habits induced hy training. Neither were they, or any of 
them, marked hy ^ unerring oertaintj in the meana^" or 
** uniformity in the results/* nor can it be said tliat they 
were "performed independently of all experience;" they 
differed in tolo from instinctive actions. Every one of 
them indicates a reasoning power, combining cause with 
effect, using the light of past experience, or perceiving 
the suitability of some resource to present emergency, and 
that, in one or two of the cases, as in those of the Fox and 
the Hare, with a sudden promptitude which in man would 
haye been admired as presence of mind. Why should we 
hesitate to call it so here I 

Instances are not wanting in which the inferior animals 
have manifested a capacity for comprehending some of the 
more abstract notions, such as time, number, and language 
— notions which certainly have little in common with m- 
timet, Southey, in Omn]ana»** mentions two Do^ which 
were able to count the days of the week. One of these, he 
says, bclonsfed to his grandfather, and was in the habit of 
trudging two miles every Saturday to cater for himself in 
the shamblsB. ^ I know/' he adds^ *' a more extraordinary 



Digitiz 



854 



XJfBy IN m HMHBB FOB^ 



and well authenticated example. A Dog, which had be- 
longed to au Iri^liiiiai), and was sold by him in England, 
would never touch a morael of food vpon FridagJ' 

The Oxen that aerved in the rojal gardens of Snaa, 
to water them, and turn certain great wheels to draw 
water for that purpose, to which buckets were fiuiCened 
(tnch aa there are many in Langiiedoo)i being ordered 
every one to draw a hundred turns a-day, they were so 
accustomed to this number, that it was impossible by any 
force to make them draw one turn more; but, their task 
being performed, they would suddenly stop^ and stand 
stilL" ♦ 

As proofs that Brutes can acquire some knowledge of 
human language, we may mention the following facts and 
anecdotes out of many. Mr W. 0. Martin says : — We 
have two dogs» a spaniel and a terrier, both of small sise; 
and if, bv way of trial, lu the course ot conversation we 
say, in the ordinary tune of vxice, and without looking at 
them, ' I am sure there roust be a cat somewhere about the 
house/ they are instantly excited, and search in every pkoe 
for the auiiiial, to which thev bear instinctive hatred. "+ 
Dr Gall says that Dogs learn to understand not merely 
separate words or articulate sounds, but whole sentences 
exjMressuig many ideas. In his treatise, Sur les Fonotions 
du Cerveau," is the following pa^ge: — "T have often 
spoken intentionally of objects whicli might interest my 
Dog, taking care not to mention his name, or make any 
intonation or gesture which might awaken his attention. 
He, however, shewed no less pleasure or sorrow, as it might 
b^ and, indeed, manifested by iiis behaviour that he iuid 
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perfeoUy undmtood the oonvenation wfaioh oonoenied 

liim. I had taken a bitch from Vienna to Paris; in a 
very bhort tune she oomprehoDded French as well as Ger* 
man, of which I satisfied myself by repeating before her 
whole eentenoee in both language** 

Elepii;uits habitually perform certain duties uu the 
mere verbal promise of special rewards, which it would be 
firy dangerous to withhold when the oondition is aeoom* 
plished. 

But one of the most remarkable examples on record of 
this faculty, is the foll')wing story of a Spaniel, avouched 
by the personal knowledge of a zoologist of deserved repu- 
tation. ** One morning, as the lady to whom the spaniel 
belougb wa8 lacing her boots, one of the laces broke. She 
tnmed to the dog, and playfully said, * Oh dear ! I wish 
yon would find me another boot-laee / and having managed 
with the broken one, thoiif»bt no more about it. On the 
following morniug, when she was again lacing her bootfi^ 
her spaniel ran up to her with a new silken boot-lace in 
his month ; not only to her great amazement, but that of 
the fixmilj. Where the dog had obtained the boot-lace no 
one could tell; but, doubtless, he had purloined it from 
some workbox or similar repositcMry/* * 

The same naturalist has mentioned seversl instances in 
which a communication was made by one animal to another 
of certain events that bad occurred to the former, and of a 
definite and intelligent common action resulting. 

Every observant reader must be aware that the Brutes 

espL'Ciaily those which, being duuiListicatuil, come rnoro 
Irequeutly under our notice— display mauy of what^ in 

• XmIM '* HMoiy of «Im Dos;* UB> 
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ourselves, we <mll moral feelings or affections, whether 
good or bad ; but, perhaps, all are not cogaisaat of the 
extent of the oategory. We could readily cite anecdotes 
to prove that love, hatred, jealonayy gratitude, pity, sym- 
pathy, fuithfuhiess, obedience,. sorrow, joy, pride, revenge, 
and even conscience of guilt, are attributes of the bestial, 
no less than of the human souL Some of these are too 
commonly witnessed to need illustration, but we shall cite 
a few examples. 

The afifection of the Dog for his human friend is so 
fervent^ so tender, that it is scarcely surprising that it should 
sometimes beget that horrid accompaniment — jealousy, 
with which in our nobler bosoms it is no often associated. 
Nor is it only of their own species that Dogs are jealous; 
any intruder that appears to share the regard which they 
had been accustomed to consider exclusively their own, 
becomes an object of tierce hatred. M. Blaze mentions a 
Dog which died of consumption, because its mistress re- 
ceived home an infiint that had been put out to nurse. 
He pffowled whenever he f;i\v liw k\>6 the child. In 1841, 
a bull-dog in Paris flew upon and killed a child of six years 
old, in the arms of his mother; the only reason for this 
ferocity being that the little fellow had been in the habit 
of careasing another Dog in the sight of the savage animal, 
which had always, before this, been kept chained. 

As to pride, it is veil known in the East that the 
Elephant receives pleasure from his gorgeous trappings, 
and moves with a more stately step, and with manifest 
appreciation of his honours, when bedizened in scarlet aud 
gold. Pliny relates that one of the elephants of Antiochua^ 
having been deprived of bis sttver cniAments toreforiqg to 
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sofiiiJ the depth of a riTer, rejected his food, and aotaallj 

died under the sense of his disgrace. 

The same intelligent creature shall aftbrd ue an illustra* 
tion of sympathy, so strong as to OTercome eyen the 
obedience habitual to the animal. Bishop Heber saw an 
old half-starved elephant fall under his work, and being 
unable to rise, another of very large size was brought to 
assist him. I was much struck," says the good Prelate, 
with the almost human expression of surprise, alarm, and 
perplexity in his countenance, when he approached his fallen 
companion. They fastened a chain round his neck and 
the body of the sick beast, and urged him in all ways^ by 
encouragement end blows, to drag him up, even thrusting 
spears into his flanks. He pulled stoutly for a minute; 
but on the first groan his companion gave, he stopped 
short, and turned fiercely round with a loud roar, and 
with his trunk and fore feet began to attempt to loosen 
the chain from his neck." 

Dr Abel, in his minute account of the manners of a 
Bomean Orang, speaks of the fits of passionate anger into 
which he would sometimes Mh If repeatedly refused 
an orange, when he attempted to take it, he would shriek 
violently, and swing furiously about the ropes; then return 
and endeavour to obtain it : if again refused, he would roU 
for some time like an angry cluld upon the deck, uttering 
the most piercing screams, and then suddenly starting up, 
rush furiously over the side of the ship, and disappear. 
On first witnessing this act, we thought he had thrown 
himself into the sea; hv\ on a search being made, we 
found liini concealed under the chains," 

The worthy Doctor says tiiat this act, in a rational 
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being, would have been called the threateniog of suicide. 
Was it anytbiog alae in thia Ape I Waa not the act 
•▼idaiitly the result of a prooeaa of Teaionlng, foiindod on 

his observation of the value his master set < u iiiui, and 
oumpreheudiiig the Borrow which the KU|jpused loss would 
produce! The cantiontiieaa which determined that it 
ahonld be oolj a deeepthn \om waa a refinement of inteUectp 

almost hunuui; it remiuds ua of that iuimitable liae of 
Buraa's— 

" 8pak o* ioupin* owre a Unn.'* 

A kindred animal — the Siamang — shall afford na an 

exauipie of a inentHl priuciple very like conscience. The 
Doer and Cat, however, often display ita workings as welL 
In Mr Bennet*s Wanderingaiy** there is an account of this 
Ape, which he was keeping. In the cabin, there was a 
piece of soap, which had excited the Siamaugs cupidity, 
and for the abstraction of which he had been seTeral times 
scolded. One day Mr Bennet, while engaged in writing, 
happened to see the Siuniang ensrafred in Itis thievish 
practices. I watched him/* says the observer, without 
fats perceiYing that I did so; he occasionally cast a fortiTS 
glance towards the place where I sat I pretended to 
write; he, seeing rae busily enj/ageti, took up tiie soap and 
moved away with it in his paw. When he had walked 
half the length of the cabin, I spoke quietly, without 
frightening him. The instant he found I saw him, he 
walked l»:ick again, and deposited the soap nearly in tha 
srime place whence he had taken it; thus betraying, both 
by his first and lost actions, a consciousness of having dome 
wr'»ng. 

We >hall close thetij auecdotea wiili a very louohiug una 
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niufltrative at once of the most tender and fitithful love, 

and of the dee[)cst sorrow. After the Battle of Aiighrim, 
the bodies of the Irish were left where they fell, to the birda 
of the air and the beasts of the field. Among them was an 
Irish officer, who was killed and stripped In the battle. Bui 
his faithful Dog discovered his remains, and guarded the 
body day and uight ; and though he fed with other dogs on 
the slain around, yet he would not allow them or anything 
else to touch the body of his master. When all the dead 
bodies were consumed, the othep dogs departed; but this 
one used to go iu the uight to the adjacent villages for food, 
and presently return to the place where his master's bones 
only were then left. Thus he continued from July, when 
the battle was fought, till January following, when one of 
Colonel Foulk's soldiers, who was quartered in the neigh- 
bourhoody happening to go near the spot, the Dog, fearing 
he came to disturb his master's bones, rushed upon the 
man, wiio uusiung his muhket on the instant, and shot the 
poor animal dead. He expired faithful as he had lived. 



Here we take a respectful leave of our readers. We have 
sought to lead them, rapidly but not uuobserTantly, through 
the wide range of animated being. Our course has been 

liki' tliut of a railway-passenger throu^li a varied and fer- 
tile country: it is but a small portion of the expanse that 
foils under his brief and rapid glancei^ but then tiua afibrda 
him a fair sample of the whole. We have left untouched 
multitudes of details, uot less interesting in themselves, nor 
less suggestive than those which we have noticed; but 
these may suffice to be the spokeamen of the vast band 
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who with one accord render unceasing pnvise — not less 
eloquent because silent to the ear of sense — unto Him who 
made them all for Uia own glory. Let us listen to and 
join ID their song — ^the soDg of ** every creature which is 
in heaven, and on the earth, and under the earth, and buch 
as are in the sea, and all that are in them:'* — 

^ BlRSSINO, AMD HONOUB» AND QLOBT, AND POWER, BB 

unto hm that sitteth upon thb thbonb^ and unto thb 

Lamb, por ever and ever ! 
** Thou art worxuy, 0 Lord, to receive olory, and 

BOVOOBy AND FOWBBi fOB ThOU BAST OBBATBD ALL TBINOBy 
AND fOE ThT PLBA8UBB THBT ABB^ AND WBBB OBBATBD !** 
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